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The World Health Organization considers hip replacement one of the main public health 
concerns of this 21st century. An enhanced recovery after surgery (ERAS) approach has 
proved to be an effective and efficient approach to treat patients in need of a hip 
replacement. The quality of life (QOL) of patients who have undergone a hip replacement 
surgery with an ERAS approach has not been documented due to its recent development 
as a possibility for hip surgery. The objective of this study was to compare QOL, length 
of stay (LOS), and surgery risks of patients undergoing hip replacement surgery with or 
without an ERAS approach. The study design used was a research control trial based on a 
secondary data set containing 224 participants. Multivariate analysis results demonstrate 
a significant difference in EQ-5D-5L scores before and after surgery in both traditional 
and ERAS surgery. LOS of patients was significantly reduced with an ERAS LOS mean 
of 4.4 days (SD = 1.44) compared to 11.45 days (SD = 3.57) for the traditional approach. 
Additionally, ERAS participants had 6% less risk of developing a post-surgery 
complication compared to the traditional approach. The findings of this research highlight 
positive social change implications as this study demonstrates that the ERAS approach 
improves the QOL of elderly people who have undergone a hip surgery. Findings will 
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Chapter 1: Introduction to the Study 
The World Health Organization (WHO, 2017) considered population ageing one 
of the most pressing public health problems in the 21st century. Some aging-related 
health problems include osteoporosis and osteoarthritis. Osteoporosis and osteoarthritis 
affect the hips of elderly people, which in turn limit their daily activities (Guirant et al., 
2018). Enhanced recovery after surgery (ERAS) is one of the most promising population-
based approaches for improving quality of life (QOL) in populations affected by painful 
hip joints with arthritis (Merchea & Larson, 2018). This study attempts to better 
understand determinants of QOL in patients who have undergone hip replacement 
surgery with or without an ERAS program.   
In this chapter, the theoretical background of the study is presented, including 
epidemiological information about total hip replacement, different surgery techniques o, 
and interactions with QOL of patients. Subsequently, the problem statement and purpose 
of the study sections identify the importance of examining current issues concerning total 
hip replacement and QOL. This study intends to answer three research questions. The 
theoretical foundation of the study is the integrative theory of global QOL, which 
incorporates several existing QOL theories. In this chapter, the origin of the integrative 
theory of global QOL, its conceptual relevance to the proposed study, and the rationale 
for adopting this theoretical framework are discussed. Finally, the nature of the study, 
assumptions, scope, and delimitation are described. Definitions of key terms are also 
included to describe various terminologies used to aid understanding of major concepts in 




Total hip replacement is the surgical orthopedic procedure that reduces pain and 
restores lost function due to fractures caused by osteoporosis and osteoarthritis, which are 
both considered global public health problems (Endo, Baer, Nagao, & Weaver, 2018; 
Popa, Goldberg, & Wera, 2017). Furthermore, people with osteoporosis or osteoarthritis 
are considered a high risk population because they tend to have health complications, 
such as associated diseases like adult obesity, diabetes, mental diseases, as well as heart 
diseases, which are all major preventable public health problems (Nüesch et al., 2011; 
Palazzo, Nguyen, Lefevre-Colau, Rannou, & Poiraudeau, 2016). Incidence rates of total 
hip replacement vary considerably depending on population, race, and gender, but 
increase exponentially with age (Burgess & Wainwright, 2018). Total hip replacement in 
France affected 241/100,000 patients in 2014 and is estimated to have increased by 15% 
per year, compared to 88/100,000 patients in the United States (Katsoulis et al., 2017; 
Putman et al., 2017). The lifetime risk of total hip replacement is 16% to 18% for women 
and 5% to 6% for men; the mortality rate after hip fracture in the first 30 days is 
approximately 10% and 28% during the first year (Kannus et al., 1996; Rapp et al. 2019). 
France as a nation is an aging society where 25.7% of the current population is over 60 
years old; thus, the incidence and prevalence of total hip replacement will continue to 
increase, as the median age of people who undergo total hip replacement is 70.1 years old 
(std +/- 11.6; Breton, Barbieri, Albis, Mazuy, & Shapiro, 2017; Nemes, Gordon, 
Rogmark, & Rolfson, 2014). Furthermore, Breton et al. (2017) said that total hip 
replacement affects one fourth of the French population and has direct repercussions on 
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public health since mortality, morbidity, and associated costs are a burden to society as a 
whole. 
Due to the lack of preventive public health strategies to reduce the causes of hip 
dysfunction, total hip replacement is the endorsed treatment for elderly people, even 
though total hip replacement still presents detrimental consequences for all aspects of the 
health status of the aging person, leading to increased public health expenditures 
(Hektoen et al., 2016; Melton, 1996). Kremers et al. (2015) said that hip replacement is 
unexpectedly more predominant than chronic diseases such as stroke (46.7/100,000) and 
heart failure (49/100,000). Individuals over 60 years old living with a replaced hip are a 
surprisingly normal condition in France; this pattern will probably increase in the coming 
years because of the aging baby boomer population and improvements in longevity (He 
& Kinsella, 2020).  
Little progress regarding the prevention or treatment of osteoarthritis is likely to 
be planned in the near future by public health organizations; thus, it is likely that hip 
replacement surgery will become more prevalent in the coming decades (Johnson & 
Hunter, 2014). The surgical traits of hip replacement surgeries are similar worldwide; 
however, access to the surgery and related costs might differ from one country to another. 
In France, patients undergo a hip replacement surgery to reduce joint pain and improve 
their QOL as the population has access to a universal healthcare coverage system that 
guarantees free access to hip surgery (Geeraert, 2018). With the current rate and coming 
increase in hip replacement surgery, financial burdens due to the associated healthcare 
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costs of hip replacement surgeries will profoundly impact the sustainability of publicly 
sponsored healthcare programs. 
 The application of ERAS in hip replacement patients is based on the success of 
the ERAS approach in digestive surgery performed in the late 1990s. In general, the 
ERAS routine starts a few weeks before the surgery by preparing the patient while 
continuing his routine activities, then the patient undergoes adapted anesthesia and 
surgery techniques. During post-surgery, patient care is revised to facilitate fast recovery.  
ERAS is an approach to comprehensive care of the patient which favors reduced stays in 
hospital, improved pain management, and reduced nausea and vomiting (Brennan & 
Parsons, 2017; Wainwright, Pollalis, Immins, & Middleton, 2016). These practices in 
turn improve the likelihood of the patient having an early recovery after surgery.  
Only a small number of studies have specifically examined the impact of ERAS 
on patient QOL, and most of these investigated patients undergoing digestive surgery. 
Whether ERAS in hip replacement patients has a direct effect on QOL of patients 
remains an open question. Thus, it is essential to explore the QOL of patients undergoing 
a hip replacement ERAS program so that it can become the standard of care in hip 
surgery. This study will contribute to the knowledge of healthcare practitioners by 
determining how ERAS in hip surgery affects patients’ QOL. This study examines both 
the direct QOL impact on patients and whether sociodemographic factors or hospital stay 




With an aging population, hip replacement surgery becomes more prevalent in 
society, and current techniques involving conducting this surgery negatively affect 
patients’ QOL and are a financial burden due to associated high medical costs (Abeles et 
al., 2017; Kremers et al., 2015). For these reasons, an ERAS for hip surgery based on the 
already existing ERAS approach in digestive surgery was implemented in numerous 
hospitals across Europe. Despite favorable results regarding morbidity and mortality and 
a reduction of length of hospital stay, little is known about how ERAS affects QOL of 
patients. The specific problem is that the healthcare community lacks knowledge of how 
ERAS affects QOL in hip surgery patients.    
Moreover, despite an increased interest in hip replacement ERAS approach, little 
empirical investigation has been conducted on the topic.  
As total hip replacement became a major public health issues in France due to the 
ageing population, an ERAS program for hip replacement was implemented in 2016 and 
is assumed by public health authorities to improve the overall public health expenditure 
and increase patient health status. There is a lack of scientific evidence in terms of how 
ERAS impacts patients’ health status at the population level. It is possible to conduct a 
research control trial comparing the health status of patients using conventional and 
ERAS total hip replacement, leading to subjective and objective relevant health status 
information regarding the total hip replacement population.  
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Purpose of the Study 
ERAS is an approach that has been demonstrated to improve patient clinical 
outcomes and reduce the financial burden of surgeries (Abeles et al., 2017). The purpose 
of this study is to improve healthcare professionals understanding of total hip 
replacement’s capacity to affect the health status of the aging population and how to 
reduce its burden on public health. To address this gap and better understand the total hip 
replacement population’s subjective and objective health status, this study will involve 
using a research control trial design to compare conventional to ERAS total hip 
replacement results once patients are within their community. Based on the integrative 
theory of global QOL, this study will compare outcomes of hip surgery approaches in 
terms of their impact on QOL while controlling for age, LOS, and gender in a group of 
individuals undergoing hip surgery at a French hospital. Hip surgery approach is defined 
in terms of the traditional or ERAS technique, in which the traditional technique involves 
the routine care of an individual admitted for a surgery in a hospital, while the ERAS 
technique involves revised pre and postsurgery medical and paramedical interventions.  
QOL is defined as individual level of satisfaction of a patient and is comprised of three 
aspects: subjective, objective, and existential (Ventegodt, Merrick, & Andersen, 2003a). 
These aspects can be measured using the EQ-5D-5L and EQ-VAS scales, and their 





Research Questions and Hypotheses 
 The research questions for this study are:  
RQ1: Accounting for the effects of mobility, self-care, usual activity, pain or 
discomfort, and anxiety or depression, is the average EQ-5D-5L index as a measure of 
QOL significantly different among patients who have undergone an ERAS hip 
replacement surgery compared to the traditional surgery technique?  
H01: Accounting for the effects of mobility, self-care, usual activity, pain or 
discomfort, and anxiety or depression, the average EQ-5D-5L index as a measure of QOL 
does not significantly differ among patients who have undergone an ERAS hip 
replacement surgery compared to the traditional surgery technique. 
Ha1: Accounting for the effects of mobility, self-care, usual activity, pain or 
discomfort, and anxiety or depression, the average EQ-5D-5L index as a measure of QOL 
does significantly differ among patients who have undergone an ERAS hip replacement 
surgery compared to the traditional surgery technique. 
RQ2:  Is average LOS significantly different among patients who have undergone 
an ERAS hip replacement surgery compared to the traditional surgery?  
H02: Average LOS is not significantly different among patients who have 
undergone an ERAS hip replacement surgery compared to the traditional surgery.  
Ha2: Average LOS is significantly different among patients who have undergone 
an ERAS hip replacement surgery compared to the traditional surgery. 
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RQ3:  Is risk of complications due to surgery significantly different among 
patients who have undergone an ERAS hip replacement surgery compared to traditional 
surgery?  
H03: Risk of complications due to surgery is not significantly different among 
patients who have undergone an ERAS hip replacement surgery compared to traditional 
surgery.  
.  
Ha3: Risk of complications due to surgery is significantly different among 




The primary theory employed in this study is the integrative theory of global QOL 
developed by the Danish Quality of Life Center, which is used to study global QOL of 
numerous European countries. The origin of the integrative theory of global QOL is 
based on Abraham Maslow’s QOL theory. Maslow based the development of his theory 
on the concept of human needs; a good life is the fulfillment of those needs. Maslow’s 
hierarchy of needs provides information regarding personal happiness and better QOL. 
To fulfill Maslow’s described needs, an individual must fulfill eight needs one by one 
hierarchically. Maslow (1943) argued that a person could not fulfill these eight needs 
entirely, so rarely do individuals obtain self-actualization and transcendence). Maslow’s 
philosophy is based on the idea that healthcare practitioners can help an individual 
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improve QOL, health, and general ability to work and function by making the individual 
become more conscious of his existential choices to ultimately attain self-actualization.  
Other QOL theories in the health and social sciences do not take into account the 
depth of life. Some patients improve their QOL even though the success of the surgery is 
limited; others suffer from a decrease in their QOL even though the surgery is a success. 
Thus, it is necessary to evaluate the subjective and the objective QOL in a well-defined 
spectrum of time that is proper to each individual.    
The major difference between the integrative QOL theory and other theories is 
that it stresses the introduction of an existential depth into the public health and social 
sciences to respect the richness and complexity of human life. To better understand QOL, 
public health authorities should evaluate QOL of hip replacement patients using 
subjective QOL approaches by questioning individuals on how they perceive their 
mobility, self-care, usual activities, pain or discomfort, and anxiety or depression. 
Moreover, objective QOL should be determined by the success of the intervention by 
using physician evaluations of the surgery’s success.  
Nature of the Study 
The aim of this research is to compare the QOL of patients having a total hip 
replacement surgery depending on their surgery approach. The research control trial is 
the best approach to answer the research questions. During this research control trial, one 
group received the ERAS approach and the other group did not. Patients participating in 
this experimental design were randomly assigned to the experimental or control group. 
The experimental group was composed of patients undergoing the ERAS surgery 
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approach; the control group was composed of patients who received a traditional hip 
surgery approach. 
Additionally, the research control trial design included a pretest, posttest, and 
control experimental group comparison. Participants in this research were assessed 
multiple times during the trial period. The first assessment of QOL was done during hip 
replacement diagnostics. Then before the hip replacement surgery, participants were 
randomized into one of the two groups, the experimental ERAS approach group or the 
control traditional approach group. Once the surgery was completed, medical data were 
collected regarding LOS and surgical complications. Finally, after a 3-month period, the 
QOL of patients was assessed during surgeon checkups for hip replacement surgery. This 
design approach includes randomized groups and a control for most issues of internal 
research validity. This design allowed comparison, control, and manipulation between the 
two compared groups. Thus, a randomized control trial design was best suited to this 
research.   
Participants were selected from a French hospital that is implementing the ERAS 
approach for hip replacements after a successful implementation of the ERAS in 
gynecology and digestive surgeries. Sampling participants was done on a random basis 
where participants were included in the ERAS group and participants were included in 
the traditional surgery approach group. The size of the sample was defined using 
G*Power with a two-tailed approach and an alpha of .05 with a power of 80%. As 
collected data were analyzed using descriptive and multivariate statistical tests, a total of 
205 participants were targeted to achieve required statistical validity.  
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QOL of participants was assessed by using the EQ-5D-5L and EQ-VAS, in which 
the 5-levels version significantly increases reliability and sensitivity of these scales while 
maintaining practicality of the survey and reducing ceiling effects compared to the former 
3EQ-3D-3L. The EQ-VAS records respondents’ self-rated health status using a visual 
analogue scale.  The EQ-5D-5L is validated for a French sample population. 
Additionally, data from medical records of participant in n this study were gathered to 
identify gender, LOS, surgical complications, and medical and social backgrounds.   
Results from the EQ-5D-5L were recorded for each dimension and coded 
according to mobility, self-care, activity, pain, and anxiety which were rated on the 
following scale: no problem, slight problems, moderate problems, severe problems, 
unable to, and missing value. The EQ-VAS scale then assigns a number from 0 meaning 
“no QOL” to 100 meaning “best QOL” given by the participant. These variables were 
then compared within the ERAS and traditional groups to determine if QOL of patients 
were affected by the ERAS approach and, if so, how. Additionally, medical and social 
data helped determine if these factors influence QOL.   
Definitions 
The following definitions were used for this study: 
Enhanced Recovery After Surgery (ERAS): According to the ERAS Society 
(2018), ERAS is a perioperative care program designed by healthcare professionals to 
enhance recovery for patients undergoing a surgical procedure. This approach involves 
reexamining traditional practices based on best practices and has been demonstrated to 
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provide improved QOL, reduced surgery complications, decreased LOS and 
rehospitalization, reduced financial costs, and increased patient satisfaction. 
Quality of life (QOL): According to the World Health Organization (WHO, 
1998), QOL is defined as an individual’s awareness of life situation, accounting for his 
culture and values as it affects physical health, psychological state, personal beliefs, 
social relationships, and relationships to the environment.  
Mobility: According to the WHO (2008), mobility is the ability to move or be 
moved freely and easily Impaired mobility has numerous health consequences and is a 
predictor of physical disability, loss of independence, institutionalization, and death (Von 
Bonsdorff, Rantanen, Laukkanen, Suutama, & Heikkinen, 2006). 
 Self-care: According to Bhuyan (2004), self-care is activity which involves 
deliberately taking care of one’s mental, emotional, and physical health.  
Usual activity: A term that refers to a daily activity such as feeding, dressing, 
grooming, working, homemaking, cleaning, and leisure (Schmal et al., 2018).   
Assumptions 
It was assumed that an individual did not differentiate between ERAS and 
traditional total hip replacement surgery technique since the ERAS in orthopedics is a 
new approach. This study assumed that the physician enrolling a patient that required a 
hip replacement surgery into group using the ERAS or the traditional surgery technique 
did not reduce his potential chances to get better after surgery. Thus, enrolling a patient 
into ERAS or the traditional group for this study assessment did not represent an ethical 
issue because there is no problematic difference in medical results.   
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Scope and Delimitations 
Limitations outside of the control of this study may have affected the internal 
validity of the study. The research control trial study design was most adequate to 
examine associations between QOL in patients who have undergone hip replacement 
surgery and the ERAS approach among a local population in a French hospital. 
Due to the research control trial nature of the study design, a possible selection 
bias, even though a strict randomization procedure was followed, should be taken into 
consideration because results might be due to differences that existed between 
participants before surgery was conducted. In addition, the study lacks generalizability 
because participants may have not been representative of the whole French population 
due to the limited availability of participants.  
Limitations 
Limitations of this study involve sampling techniques. The research sample were 
developed through a randomization process in which cases were arbitrarily assigned to 
one of the two groups.  However, collecting racial data in France is illegal; for this 
reason, this study might have limitations in terms of identifying differences between 
participants.  Data collection by the surgeons and nurses have not been considered to 
develop a potential bias because they administered the French EQ-5D-5L and EQ-VAS.   
Significance of the Study 
This research fills a gap in knowledge by enhancing public health stakeholders’ 
understanding of how total hip replacement affects the health status of the elderly 
population.  Additionally, this research will support French public health professionals 
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who introduced the ERAS total hip replacement program in 2016 to reduce total hip 
replacement burdens in France.   
If more is known about how total hip replacement affects the elderly population,  
data can play a major role in providing and disseminating relevant information about 
elderly health status and can be used as a rationale to improve the allocation of public 
health resources. As total hip replacement is an increasing public health problem due to 
population aging, preventive strategies can be developed to reduce the impact of 
associated diseases such as mental illness, social isolation, total hip replacement-
associated infections, and reduced quality of health. This research will lead to positive 
changes as clinical healthcare providers will be able to identify preventive healthcare 
actions that hinder the burden of traditional total hip replacement and its associated 
diseases. In terms of patients, this research will increase their knowledge to improve their 
coping capacity. Findings of this research will provide insights into optimal allocation of 
resources to public health programs that reduce the burden of total hip replacement on the 
elderly population.  
Summary 
The objective of this study is to better understand the quality of life in patients 
who have undergone hip replacement surgery with or without an ERAS program. This is 
a public health issue, as hip replacement affects a large portion of the aging society of 
France, and numerous European public health authorities are exploring the ERAS 
approach. In order to address the research questions, a research control trial was 
implemented. The study was set in a French hospital that is implementing the ERAS 
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approach on behalf of the French public health agency. Patients requiring a hip 
replacement surgery were allocated to one of two groups with or without ERAS. QOL 
was assessed before and 3 months after surgery. Information gathered due to this research 
will provide valuable insight regarding QOL of patients. Chapter 2 includes a literature 
review involving hip replacement surgery in general and ERAS in particular. 
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Chapter 2: Literature Review 
The purpose of this study is to compare QOL of patients who have undergone a 
hip replacement surgery using the ERAS versus traditional surgery techniques. There is a 
limited amount of literature addressing this topic. This study focuses on QOL from the 
perspectives of patients undergoing ERAS and traditional total hip replacement services. 
In this chapter, I critically evaluate peer-reviewed articles and other sources that pertain 
to my topic of investigation to demonstrate the presence of a knowledge gap related to 
the problem.  
Literature Search Strategy 
The literature was gathered through Walden University’s library through 
databases such as ProQuest Central, PubMed, Eurostat, CINAHL, EBSCOHost, SAGE 
Journals, and PsycINFO.  
Key words were used to research these different databases. Additionally, Boolean 
syntaxes were added into research fields to better target the research subject. The 
keywords employed for the literature review were: quality of life, hospital quality of life, 
quality of life indicators, quality of life instruments, elderly and quality of life, enhanced 
recovery and quality of life, enhanced recovery, enhanced health, enhanced surgery, 
enhanced hospital discharge, enhanced orthopedics, enhanced surgery complications, 
enhanced recovery after surgery, enhanced recovery program, hip surgery, hip and 
elderly, osteoporosis, osteoarthrosis, community, and hip. 
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This literature review focuses on peer-reviewed journals published between 2015 
and 2019. However, some seminal research published before the 1990s was integrated 
into this study due to its importance to the field of study.   
Theoretical Foundation 
The integrative QOL theory is the theoretical foundation for this study. The 
origins of this theory date back to 1995 when Ventegodt Soren, a Danish physician, 
started his research on Danish people’s quality of life because he pointed out that medical 
jargon narrows the definition of QOL.  
According to Ventegodt et al. (2003a) notions of QOL are linked to the culture in 
which an individual participates; thus, QOL can be divided into three loosely separate 
notions. The first notion is subjective QOL, in which each individual evaluates how he or 
she views his or her own life. The second notion is existential QOL, which reflects how 
an individual balances QOL assessment between subjective and the objective notions to 
live in harmony with his current state. The third notion is objective QOL, that is 
perceived by other persons than the individual. This is influenced by the culture in which 
this individual resides. These three notions are grouped and overlap to deliver an 
approach that measures how human lives with respect the richness and complexity of 
human life. 
Ventegodt’s integrated QOL theory is based on the concept that each individual 
has the potential to improve QOL. Additionally, public health policies can help 
individuals acknowledge their life needs and how they wish to improve it by acting not 
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only on their needs but also by connecting with their innermost self and having a balance 
between the subjective and objective found in existential QOL (Ventegodt et al., 2003b).   
 Additionally, hip replacement surgeries, aside from traumatic surgeries, are 
normally scheduled operations that intervene to improve QOL of an individual at a 
specific time. However, this leads to the occurrence of after-surgery disagreements that 
will impact QOL of the individual.  
The success of a hip surgery is evaluated by the physician in an objective way by 
assessing the physiological capacities of the patient to bend his hip, but it does not take 
into account the holistic approach of the patient that can affect his or her QOL 
(Grammatopoulos et al., 2017). The integrative QOL theory can help frame RQ1 by 
comparing two groups using a QOL scale that can measure subjective and objective 
levels.  RQ2 and RQ3 involve exploring LOS and complication due to both types of 
surgery and how they impact QOL of individuals.     
Literature Review 
Medical advances have improved the ability of healthcare professionals to reduce 
the burden of numerous diseases and hinder chronic diseases. Individuals benefitting 
from these improvements are more centered toward the quality of life that the medical 
improvements have provided them (Estes & Sirgy, 2019). For example, a total hip 
replacement surgery performed on an elderly patient will affect his mobility over a time 
period, and due to complications, it might result in an increased rate of mortality within 
the first month to one year, thus the quality of life of an individual might be affected. 
Public health practitioners view quality of life of individuals as an important aspect of his 
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health and use quality of life as a valid and appropriate indicator of public health services. 
Additionally, the evaluation of intervention outcomes can estimate the success of a public 
health intervention.   
Total hip replacement is a common surgery procedure that has been developed 
with an aging society and has become a significant public health problem throughout the 
world due to high mortality, morbidity, and disability rates. For these reasons, total hip 
replacement patients constitute an ongoing challenge for public health systems and 
society at large. In order to assess the impact of a hip fracture and the efficacy of surgical 
interventions, a measurement of patient-based outcomes, such as health status and quality 
of life outcomes, has been developed. Moreover, after conducting a literature review on 
quality of life, one is rapidly confronted by the usage of two major terms that are used 
interchangeably: quality of life and health status, demonstrating that this concept is 
central to public health.   
During this literature review, approximately 8,000 articles were identified across 
all databases when using quality of life and health status as keywords. It is clearly 
indicated by metanalysis research that there is a confusion in the literature about the 
denotation of the terms quality of life and health-related quality of life, and little 
agreement exists on their definitions in the public health field. It is clear that better 




Quality of Life 
The term quality of life has been discussed in the medical literature since the 
1960s and became important in the public health sector as medical treatments were able 
to extend individuals’ length of life, sometimes at the expense of improving their quality 
of life. Thus, measures of morbidity and mortality were no longer sufficient to measure 
fluctuations in global population health. The need to measure quality of life started to 
carve an important place in public health approaches as a desire to measure outcomes of 
interventions beyond the biological functioning of an individual began to dominate 
medical and public health discourse. In the 1970s, the term health status quality of life 
was employed more often and was motivated by a desire to measure the output of public 
health intervention on individual quality of life. Kaplan and Bush (1976) went further and 
pioneered the use of the term “quality-adjusted life years” as a measure of the value of a 
year in full health. According to Kaplan and Bush (1976), the term “well-year” is more 
appropriate than the term “quality of life in years” because it implies a more direct 
connection to health conditions. However, the concept seems to not have been used 
widely in public health, as numerous limitations and validity concerns have been 
identified. Subsequently, at the end of the 1980s the World Health Organization began 
the development of the medical outcomes study short form family measure (such as the 
SF-36) to compare “quality of life” on a worldwide scale. The intervention of the WHO 
was followed by numerous national or regional associations developing a more 
comprehensive measure of quality of life, such as the ED-5D-5L in Europe. These 
measures regarded social well-being at the same level of the absence of disease. 
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Currently, there is an ongoing debate in the public health community on the inclusion of 
social well-being in the definition of health, wherein Patrick (2003) defined quality of life 
as “an individual’s optimum level of functioning” where “optimum functioning” is 
judged in comparison to “society’s standards of physical and mental well-being.”, 
Ventegodt et al. (2003a) defined quality of life as a means to the good life, where an 
individual lives his life with high quality, while notions of good life quality are closely 
linked to the culture in which the individual is a member.  
Within different communities across the world the term quality of life commonly 
encompasses a large range of societal and individual approaches that are influenced by 
norms and values of the society in which an individual takes part. However, some of 
these approaches are not generally addressed by public health professionals; this might be 
explained by the over-medicalization of the term “quality of life” (Wallace & Murphy, 
2019). Quality of life goes beyond the health status, clinical symptoms, or functional 
ability of an individual and has an aspect that is holistic for an individual. Undeniably, 
the numerous definitions of quality of life found in the literature review accepted factors 
that are not part of the definition of health, defined by the WHO (2018) as a state of 
complete physical, mental, and social well-being, and not merely the absence of disease 
and infirmity. For example, the use of marital status, economic circumstances, and 
satisfaction with life of an individual are an important aspect of the quality of life of an 
individual.   
The term “health status” focuses primarily on the physical, emotional, and social 
well-being after diagnosis and treatment of a disease. It is defined by Karimi and Brazier 
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(2016) as how well a person functions in their life and his or her perceived wellbeing in 
physical, mental, and social domain of health. Thus, health status represents the 
individual’s perceived impact of his disease on the level of physical, emotional, and 
social functioning. In other terms, “health status” refers to internal experiences of an 
individual’s perceived functioning. Additionally, the term “health status” is used 
increasingly by public health professionals as a valid health indicator; however, it gives 
only a partial picture of public health needs and prevention outcomes as measures of a 
population’s well-being based on mortality and morbidity rates (de Munter et al. , 2019).  
Qualitative research has demonstrated that individuals consider a wide variety of 
non-health factors when evaluating quality of life (Marrero & Delamater, 2020). The 
aforementioned definition of health status seems to be missing an important aspect of a 
more complex, existential aspect of an individual’s quality of life. On the contrary, the 
use of the term quality of life reflects not only the aspects of mortality and morbidity but 
also the value of health perceived by an individual. Individuals with a hip replacement 
surgery are impacted in both the physical and psychological dimensions, and the recovery 
of their health status might be lengthy.  
Integrated QOL Theory 
Ventegodt et al. (2003) defined QOL as a good life, and that an individual 
believes that a good life is the same as living a life with a high quality. The integrated 
quality-of-life theory views an individual’s quality of life as it can be perceived from both 
subjective and objective spectrums. These spectrums are well-being, satisfaction with 
life, happiness, meaning of life, the biological balance, realizing life potential, fulfilling 
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needs, and objective factors. The integrative quality-of-life theory is based on Maslow’s 
hierarchy of needs, in which to fulfil a need, an individual must realize them in order to 
move from one level to the next. Ventegodt (2003) said that self-actualization and 
transcendence (top of the pyramid) in Maslow’s hierarchy of needs is rarely obtained, and 
thus, a good quality of life is rarely obtained, whereas in the integrated quality-of-life in 
individuals can perceive themselves with a good quality of life without attaining all of 
Maslow’s needs. Moreover, Ventegodt (2003) asserts that people with chronic diseases, 
such as a hip replacement, often do not have all of their diseases disappear in spite of the 
best biomedical treatments available; however, some individuals adapt to their status of 
life and live with great happiness and consider themselves to have a good quality of life.  
Concepts such as well-being, positive and active aging, and aging well are public 
health concerns as the world population is increasingly aging, and quality of life within 
society has become a high priority to the medical community (Goldman et al., 2018; 
Smith, Jackson, Kobayashi & Steptoe, 2018). To add quality to years of life, public 
policies are increasingly concerned with empowering older people to preserve their 
mobility, independence, and active involvement with society to respond effectively to 
their physical, psychological, and social needs. There is a plethora of research on a wide 
range of objective and subjective indicators of quality of life; however, there is no widely 
acceptable supported theory or measurement instrument of quality of life (Brown, 
Bowling and Flynn, 2004). Moreover, quality of life is a dynamic, multi-level, and 
complex concept reflecting objective, subjective, macro-societal, and micro-individual 
positive and negative influences that interact together (Lawton, 1991). 
24 
 
Aggernaes (1994) argued that Maslow’s theory is not in accordance with facts 
because individual needs cannot be ordered in such a hierarchy as described in Maslow’s 
pyramid. Moreover, life mission theory, explains humans may have internal power that 
can explain the negative attitudes that are widespread and are present in 25% of the 
population, and strongly correlate with poor physical and mental health (Ventegodt, 
2003). For these reasons, self-respect is an essential precondition to have the individual’s 
needs fulfilled by knowledge and understanding of his current status.   
The integrative QOL theory includes a subject, objective, and existential measure 
of quality of life. The subjective quality of life spectrum is measured by how satisfactory 
life is perceived to be by each individual. It is a subjective interpretation of life happiness 
based on the well-being, satisfaction with life, happiness, and meaning in life. The 
objective quality of life spectrum is the outside world’s perception of an individual’s 
quality of life. Biological order, the realization of life potential, fulfillment of needs, and 
cultural norms encompass this spectrum. The existential quality of life is a broader 
spectrum that is between the subjective and the objective spectrums. It is assumed that a 
person has a deeper understanding of quality of life, and a harmony is sought within the 
subjective and objective spectrum. The fulfillment of needs in the subjective and 
objective spectrum is not an aim by moving from one state to another, such as in 
Maslow’s pyramid, but rather, it is finding consistent balance between the two types of 
needs.  
The integrative quality-of-life theory supports the idea that how an individual 
feels in his inner self is a dimension that cannot be rationally described. Some people 
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without the medically recommended hip replacement surgery are doing well, and some 
people who undergo the recommended total hip replacement surgery are doing poorly. 
The interesting question is whether one can have a hip replacement and still have a life 
that is meaningful. The connection between illness and quality of life is complex. The 
integrative theory of the global quality-of-life concept adds to Maslow’s theory a notion 
of time and subjective, existential, and objective quality-of-life aspects based on the 
momentum of the life of an individual who might have undergone a hip surgery.    
Measuring the mobility, self-care, usual activity, pain or discomfort, and anxiety 
or depression of an individual in different stages of their journey in the hip replacement 
surgery reflects the different existential spectrums of the objective and subjective quality 
of life. Moreover, socioeconomic factors, hospital journey, length of stay, and surgery 
complications might also influence the quality of life of people by impacting access to 
care, financial factors, and helper support. For these reasons, the integrative quality-of-
life theory relates to this study that explores the quality of life in patients who have 
undergone an ERAS-style total hip replacement surgery. 
The enormous volume of literature on the theme quality of life has created many 
concerns for makers of public health policy. The European Council of Health, challenged 
by an aging society, has oriented quality of life as an objective for meeting older people’s 
needs (Liljas, Brattström, Burström, Schön, & Agerholm, 2019). In the case of the total 
hip replacement surgery, it is clear that this surgery is the preferred method of treatment 
in active elderly patients with long life expectancy. However, new surgeries approaches 
might have differences in health quality-of-life outcomes between traditional and ERAS 
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approaches. A research control trial with adequate measurement of quality of life using a 
combination of objective functioning and a subjective perception of quality of life is 
warranted by numerous papers. This study has implemented a research control trial to 
address these questions.   
QOL and Total Hip Replacement 
Total hip replacement surgery positively impacts individuals as the long-term 
self-reported physical quality of life and hip functionality; however, their physical 
performance and mobility are better compared to untreated patients with advanced hip 
complications (Mariconda, Galasso, Costa, Racano, & Cerbarsi, 2011). Numerous studies 
have confirmed that a hip replacement surgery is the best actual treatment for these 
complications; nonetheless, this approach negatively impacted the quality of life of the 
majority of the studied individuals (Hoekstra, Goosen, de Wolf, & Verheyen, 2011; 
Ryan, Enderby, & Rigby, 2006; Tidermark, et al. 2004). These studies focused on 
patients that did not have hip replacement surgery due to a traumatic hip fracture because 
traumatic hip fractures are emergencies that are not scheduled and thus cannot be 
assigned to one of the two groups (traditional or ERAS) for comparison. Thus, the 
primary indication of the total hip replacement in this study are perceived pain or 
discomfort and reduction of mobility and preventive surgery due to high levels of 
osteoporosis or osteoarthritis.    
Individuals who receive a hip replacement surgery typically have a follow-up 
with their practitioner at different timeframes after the surgery; these schedules are 
dependent on the practitioner and often are scheduled around three months to one year 
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after the surgery. Researchers found that during the first follow-up around 3 to 6 months 
after surgery, individuals perceived a positive improvement in their quality of life; 
however, these researchers did not find an improvement of the quality of life after the 
first to second years following a traditional total hip surgery (Tidemark, Zethraeus, 
Svensson, Tornkvist, & Ponzer, 2003). Numerous studies used different timeframes for 
the follow-ups. Ryan et al. (2006) concluded that six or more face-to-face contacts per 
year did not result in an improved quality of life at three months of follow-up in 
comparison with three or fewer visits per year. Additionally, Beaupre, Jones, Johnston, 
Wilson, and Majumdar (2012) demonstrated that hip replacement patients have 
significantly lost their quality of life between three, six, and 12 months postoperatively. 
This demonstrates that the timeframes of the follow-ups are not relevant and do not 
impact the quality of life of the individual postoperatively. However, the choice of the 
timeframe is mostly discussed in the research as a choice of convenience and data 
accessibility.      
Furthermore, it is reasonable to assume that there is a need to evaluate the 
population chosen in the different studies used in the literature review as they enrolled 
traumatic and scheduled hip replacement patients but excluded participants who died 
shortly after a hip replacement. Subsequently, numerous short-term studies included only 
survivors in their analysis, which may have caused sampling bias. Thus, the increase in 
the perceived quality of life of these individuals is probably elevated due to the 
participant selection in those studies. In the participant inclusion section of this study, 
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special treatment has been applied to patients that died during the hospitalization 
timeframe of the surgery as this is important to consider as a complication of the surgery.  
The QOL of individuals after a total hip replacement in older individuals is 
probably worse than is presented in the different studies reviewed in this literature 
review. In their systematic literature review on quality of life in elderly patients that have 
undergone a hip replacement surgery, Peeters et al. (2016) explained that 50 studies that 
most of the research cites was prospective cohort and observational studies. The results of 
the studies reviewed by Peeters et al. (2016) sometimes lead to a large difference in the 
results of quality of life in the population studied. To illustrate this, Mariconda et al. 
(2016) found that quality-of-life functional status was regained by 57% of patients to the 
state before the surgery, while Comans et al. (2013) reported that only 11% regained their 
quality of life. There is a lack of information on why there is such a large difference 
between these studies that use the same quality-of-life instrument and a similar 
population. It seems that quality of life includes a subjective element in how a society 
perceives quality of life. The integrated quality-of-life theory might bring this explication 
and provide greater clarity to the fact that quality of life is complex and should be studied 
subjectively and objectively to be better understood. The use of an instrument to evaluate 
the quality of life must be specific to a geographic region and have both subjective and 
objective scores.  
The population of hip replacement patients is a predominantly elderly one. Peter 
et al. (2015) demonstrated the presence of numerous comorbidities in patients after total 
hip replacement surgeries. Hypertension was present in 42% and diabetes in 10% of the 
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elderly individuals that had undergone a hip replacement surgery, while severe back pain 
and neck or shoulder pain was also reported by 15 to 20% of these patients. However, 
these incidences reported by patients are comparable to other studies dealing with an 
older population, so the incidences cannot lead to an association between total hip 
replacement surgery and these comorbidities (Mannion et al., 2020). Regardless if these 
comorbidities were directly associated or not with the total hip surgery, they negatively 
impacted the quality of life. Numerous researchers have used age, gender, length of stay 
in hospital, and socioeconomic status as covariables in their studies and did not take into 
account comorbidities.   
Socioeconomic Determinants of QOL in Hip Replacement Patients 
Age. Age overlaps with every nearly every other category, due to the high 
incidence of total hip replacement in elderly individuals; most studies have investigated 
groups of older people. Birdsall et al. (1999) found that with the increase of individual 
age, mobility, self-care, pain, and anxiety increased in the positive status, with an 
expected increase in social isolation that affects the usual activity at three months after 
intervention. Moreover, the older the patients complained less of pain but had worse 
mobility before surgery compared to “younger” individuals.  
Nildotter and Lohmander (2002) demonstrated that patients with hip replacement 
surgery that were older than 72 years old had a degree of improvement similar in all 
dimensions expect mobility functions to that experienced by those younger than 72. 
Therefore, younger individuals are more subject to pain, and older patients have more 
negatively affected mobility.   
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Mobility. Numerous researchers have indicated that physical functioning was 
seriously affected in the first months after a total hip replacement procedure (Sawatzky, 
Miller & Noureai, 2019). A strong correlation has been determined between reduced 
mobility before and after total hip replacement.   
Rehabilitation is an important part of reducing the hip replacement impairment, 
and improvements of mobility have been associated with patients having joined a 
rehabilitation home program, in which physiotherapy and strength training are utilized to 
reduce the impact of surgery. Using these techniques, practitioners have improved 
patients’ quality of life by reducing the negative impacts of mobility (Zidén, Kreuter, & 
Frändin, 2010).  
Nonetheless, according to Ryan et al. (2006) an intensive rehabilitation of 
mobility requiring daily treatment did not improve the mobility of patients compared to 
individuals having three to four visits per week. It is notable that while mobility is not 
affected, the increase in number of rehabilitation center visits decreased the quality of life 
of individuals during the rehabilitation time. Thus, the ERAS approach can improve the 
quality of life of patient who have undergone an ERAS hip replacement surgery by 
reducing the time he or she stays in a medical facility.  
In particular, mobility was extremely affected in the first months after a total hip 
replacement surgery. Beaupre et al. (2012) demonstrated that the majority of the recovery 
of quality of life takes place in the first two to six months after a hip replacement surgery, 
while a majority of studies denote a recovery taking place within six months to one year. 
Gjertsen, Baste, Fevang, Furnes, and Engesæter (2006) reported that around 56% of 
31 
 
patients under 70 years reported problems with mobility that affected their quality of life. 
Hansson et al. (2015) reported 29% of patients regained their previous mobility status, 
which can be an indication that ERAS hip replacement positively affects patient mobility.  
Self-care. Gjersten, Baste, Fevang, Furnes and Engesater (2016) compared the 
preoperative status of individuals at four months after the total hip replacement surgery 
and observed that the dimension of self-care rate has doubled its impact in patients over 
80 years old and has increased at one year after the surgery. Additionally, Gjertsen et al. 
(2006) reported that around 23% of patients under 70 years old reported problems with 
self-care that affected their quality of life.  
Usual activities. Usual activities are the ability of an individual to cope with day-
to-day activities in order to maintain his needs. Usual activities have been approached 
differently in the different literature review of published studies as there is no clear 
consensus of what usual activities refers to. Some researchers have used daily activities 
measure instruments to define this variable, but the problem is that these researchers did 
not relate the findings to the quality-of-life impact. Instead, they used these activities 
scores to create a description of the studied population. While this approach might seem 
to be weak, it is argued by the medical community that usual activity is an important 
factor for individual balance. The integrative quality-of-life theory emphasizes that the 
ability to do what one wants physically improves a patient’s ability to have control over 
his existential quality of life.   
Gjertsen et al. (2006) reported that around 51% of patients under 70 years old 
reported problems with usual activity that affected their quality of life. Bowling (1995) 
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said that older individuals aged 75+ were less likely to mention relationships with family 
or others as important. Broadhead, Robinson, and Atkinson (1998) found that illness 
increases the importance of family presence, but individuals in need tend to desire not to 
be a burden to family, rather than increased importance of relationships per se. 
Additionally, being in poor health was also found to increase the importance of 
independence and social leisure activities to people (Hawes et al., 2019).  
 Usual activities are an important variable to be measured because hip replacement 
surgeries tend to limit the mobility of people and might alter the possibility of completing 
usual activities, such as driving a car, in the first three months. Wainwright, Immins, 
Antonis, Taylor, and Middleton (2017) studied individuals who lived in long stay 
institutions with a total hip replacement surgery and concluded that doing usual activities 
is important to retain a sense of autonomy in people’s lives, in contrast to the routines 
given by the institutions. Zidén et al. (2010) suggested that an early transfer from acute to 
rehabilitation programs improved self-efficacy and positively affected the usual activity 
capacities of individuals. However, what remains to be studied is if a significant 
improvement exists between patients enrolled in an ERAS program compared to the 
traditional technique, and if ERAS improves the quality of usual activities as perceived 
by patients.  
Pain and discomfort. A strong correlation has been found between pain before 
total hip replacement surgery and after the surgery. Gjertsen et al. (2016) reported that the 
group, under 70 years old, reported the best quality of life in all dimensions expect pain 
and discomfort at follow-ups compared to other age groups, whereas patients over 80 
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years-old reported significant problems.  
Additionally, Zyweil, Prabhu, Perruccio, and Gandhi (2014) reported that 
individuals having two joint replacements–knee and/or hip–had more pain and worse 
physical mobility functioning compared to those with only one joint replacement surgery. 
However, only Zyweil et al. (2014) study has been conducted to date on multiple joint 
replacement that assessed the quality of life of individuals. The quality of life, especially 
on the levels of pain and mobility, reduces in the short and long term.  
Anxiety and depression. The changes in the status of individual anxiety and 
depression is a less evident and more rarely developed socioeconomic determinant 
studied in the literature that was consulted. Studies demonstrated negative impact of 
cognitive state towards quality of life after a hip replacement surgery in the first three to 
six months. The issue is that the existing instrument for measuring the quality of life 
interrogates individuals about if they feel depressed or have anxiety, which can be 
limiting because anxiety and depression are medically instigated. This approach reduces 
the strengths of the research; however, as anxiety and depression are associated with the 
quality-of-life perception of individuals, this is important and, thus, is inevitable. It may 
be worthwhile for future research to determine whether removing this question from the 
questionnaires and introducing an assessment by a psychologist impacts the data. In this 
way, the results of this question would be more objective.  
However, the analysis of anxiety or depression by a health professional might be 
controversial because some individuals suffer from anxiety related to their hip 
replacement surgery, but their quality of life is not impacted as they have coped with this 
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phenomenon. Happiness in the integrative quality-of-life theory is how an individual 
balances his anxiety that is induced by the surgery in his daily life.  There is much that 
remains to be understood about how anxiety and depression affects quality of life; 
however, this exceeds the boundaries of this research, and a focus on anxiety or 
depression should be oriented toward the effects of the total hip replacement surgery 
implications.    
What the medical research community has established now is that a relationship 
between anxiety or depression exists between an individual’s pain state and his quality of 
life. Gambatesa et al. (2013) reported that psychological factors increase pain severity 
and emotional distress during hospitalization of patients as they are away from their 
normal day-to-day life. Furthermore, counseling during the rehabilitation time improves 
patients’ pain perception and reduces the occurrence of anxiety and depression due to the 
surgery. The ERAS approach has implemented a mandatory visit to a psychologist to 
answer patient questions and adapt their prescription to reduce their post-surgery pain 
before the hip replacement surgery. However, no formal research has been done 
demonstrating the efficiency of this approach. In this study, the research question 
considers the individual’s cognitive state to compare the ERAS and traditional total hip 
replacement approaches by using a preestablished and culturally validated scale.     
Complications. To my knowledge, there is no existing research comparing QOL 
between traditional and ERAS surgery approaches in hip replacement. This can be 
explained by the fact that the hip replacement ERAS began only two years ago. 
Blomfeldt, Törnkvist, Ponzer, Söderqvist, and Tidermark (2005) followed hip replaced 
35 
 
patients for two to four years and did not find a significant difference impact on quality of 
life when quality-of-life comparison points were done at two and four year timeframes.   
In general, the presurvey state of the individual requiring a total hip replacement 
is affected by the psychological state, gender, and length of stay in hospital. Taraldsen et 
al. (2015) found that it is less costly and more effective that a patient be treated with 
comprehensive geriatric care during hospitalization; they also found improved physical 
behavior and independent living in such patients when compared to those treated with 
orthopedic care. Peter et al. (2015) reported that some patients reported dizziness, one of 
the main reasons for a longer stay in hospital after surgery. This can be due to the 
presence of anemia, which is related to worse outcomes in hip fracture. What remains to 
be fully understood is a comparison of quality of life between non-rehabilitation hip 
replaced patients and surgical departments. 
The literature presents conflicting evidence regarding the association between 
high body mass index and complications after surgery; however, morbidly obese patients 
(BMI >40) were found to be at greater risk for perioperative complications, such as 
infection and surgery revision, compared to patients with a BMI of less than 40 (Peter et 
al., 2015).  
ERAS and QOL 
Due to the recent advances in surgical techniques and anesthesia procedures, the 
standards of inpatient and outpatient surgery focus on reducing the impact on the body 
and reducing hospitalization time, thus resulting in a new paradigm in healthcare called 
ERAS (Wilmore & Kehlet, 2001). The literature review on ERAS indicated the use of 
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two terms that are defined in the same way but are designated differently. In the English-
speaking countries, this procedure is referred to as ERAS, while in European ones it is 
referred to as an Enhanced Recovery Program (ERP). This naming difference might be 
instilled because of healthcare competition between public and private hospitals. 
However, for this study, the term ERAS will be used and will refer to both ERAS and 
ERP approaches.  
The major advances in the ERAS approach is better patient preparation before 
surgery to reduce his needs post-surgery and an improvement in anesthesia management 
and delivery (Majholm et al., 2012). Moreover, the advancement of surgery techniques 
such as robotics, laparoscopic techniques, and small-size incisions have considerably 
decreased the burden on the body, thus resulting in reduced pain, increased mobility, and 
reduced social impact on patients (Mack, 2001). Discharge from hospitals has been 
reduced to a minimum due to better monitoring of anesthesia procedures, thus reducing 
anesthetic side-effects and reducing the impact on the mental state of patients, leading to 
faster discharges from the hospital (Majholm et al., 2001).  
ERAS began its development in digestive surgeries in the 1990s, and numerous 
other specializations fully or partially adopted this approach, such as gynecology, 
urology, and head and neck specialties. However, orthopedics, especially total hip 
replacement, first utilized this development in 2017-2018. There are still some patients 
that cannot be enrolled in the ERAS procedure, including patients with social reasons 
rendering their preparation and discharge difficult and those with heavily impaired health 
status and surgery complications, such as postsurgical pain and bleeding. Savaridas et al. 
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(2013) reported high levels of safety of ERAS in orthopedic surgery for knee 
arthroscopies, which uses similar anesthesia and pre-surgery patient preparation as hip 
replacement.  
Total hip replacement ERAS surgery reduces the length of stay in hospital and 
increases patient satisfaction while improving post-surgery patient disagreements. 
Additionally, Ramkumar et al. (2018) approached ERAS in total hip replacement from an 
economical perspective by evaluating the financial volumes of hip replacement surgery to 
its financial implications and concluded that there is a direct relationship between the 
volume and value of total hip replacement surgery and the volume performed by a 
surgeon: the more a surgeon or a hospital performs total hip replacement surgeries, the 
less it costs to the public as the surgery materials are used multiple times, and their usage 
is optimized. Moreover, Kehlet (2018) recommended that ERAS protocols in total hip 
replacement surgery be more specific on post-discharge comprehension because length of 
stay and the ERAS technique are already well understood. This reinforces that it is still 
unknown how ERAS affects the quality of life of individuals after an ERAS total hip 
replacement surgery compared to the traditional technique.   
EQ-5D-5L 
The EQ-5D-5L score gives only an indication of patients’ levels of physical, 
emotional, and social functioning, but it does not measure patients’ internal experiences 
or satisfaction with their functioning. The literature review on hip replacement and 
quality of life recognized an association with SF-36 and EQ-3D-3L quality-of-life 
measures for the ease of implementation on these scales. The rationale behind choosing 
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the EQ-5D-5L scale for this study is that the EQ-5D-5L is a standardized measure of 
quality of life that provides a simple generic measure of quality of health for clinical and 
economic appraisal developed by the EuroQol Group. This scale provides a simple 
descriptive profile and single index value that can be used in population surveys. It is also 
cognitively undemanding and takes only a few minutes to complete. This index contains 
five dimensions: mobility, self-care, usual activities, pain/discomfort, and 
anxiety/discomfort, which each have 5 levels that are evaluated. The numerals 1-5 do not 
have arithmetic properties and should not be used as cardinal scores. The EQ-5D-5L is 
validated in orthopedic surgeries and in numerous countries, especially in France where 
the research will be conducted. The explanation of why it is best suited to use the EQ-5D-
5L compared to the EQ-5D-3L is explained in the literature review section and is 
basically been done to reduce celling effect and increase sensibility of the instrument.  
Additionally, the EQ-5D-5L scale captures the quality of life of an individual 
while answering the questionnaire that represents the existential quality of life spectrum 
in the integrated quality-of-life theory. The EQ-5D-5L scale can be published and used 
without authorization, but a specific copyright statement for the specific EQ-5D-5L 
should be provided. Additionally, the EQ-5D-5L has introduced EQ-VAS, a self-rating 
that records the respondent’s own assessment of their quality of life and is thus 
representative of the individual’s personal evaluation that refers to the subjective 




Chapter 2 illustrated that QOL in patients who have undergone a hip surgery have 
their QOL affected. Additionally, there is a gap in literature involving the impact of new 
hip surgery techniques such as ERAS on QOL among patients who have undergone hip 
replacement surgery. Therefore, it was important to examine the effects of an ERAS 
program on QOL in patients who undergo hip replacement surgery. 
Secondly, the literature review illustrated demographic factors that affect QOL 
and related measures. This chapter also explained that the EQ-5D-5L and EQ-VAS are 
instruments that are used to measure QOL between the comparison group that had 
traditional hip replacement surgery and the intervention group who underwent an ERAS 
approach. Chapter 3 includes the study design, sampling strategies, sample size 




Chapter 3: Research Method 
This chapter includes the research design, methodology, and rationale with 
respect to the research questions and hypotheses. In this study, I used a quantitative 
research control trial approach to assess the effect of an ERAS program on QOL in 
patients who have undergone hip replacement surgery. For the purposes of this study, I 
gained access to data collected from a research control trial done in a hospital that 
compared ERAS to traditional hip replacements patients pain levels. The rationale behind 
using the secondary data set is discussed.  
The study population as well as inclusion and exclusion criteria for study 
participants is described. Additionally, secondary data treatment and coding are detailed. 
Statistical tests and specific statistical techniques used are described, along with strategies 
for analyzing data. Furthermore, internal and external threats to research validity and how 
they were addressed are described. Finally, ethical consideration and participation 
privacy are discussed. 
Research Design 
In this study, a randomized control trial was undertaken because data originated 
from a research control trial done in a Parisian hospital. Aspects involving guaranteeing 
subsampling and treatment of data that were collected from the initial research control 
trial is addressed in this chapter. The research control trial of this study involved testing 
QOL of patients who have undergone hip replacement surgery using either the ERAS or 
traditional surgery technique. The required data to answer this study’s research questions 
originated from initial research done in a Parisian hospital that assigned participants to 
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one of two groups: control (traditional surgery only) and experimental (surgery plus the 
ERAS program). Collected data were used for numerous analyses. All participants had 
already answered the EQ-5D-5L and EQ-VAS questionnaires before and after the surgery 
which was used to measure QOL. 
Main Objectives 
The primary aim of this study is to evaluate QOL of patients who have undergone 
hip replacement surgery with or without an ERAS. Because the data used in this research 
were not collected firsthand to answer the research questions, it is important to 
understand how data were collected and characteristics of the population being studied. 
For this reason, I have assumed that data extracted from electronic patient records can be 
categorized into two groups: patient identification and sociodemographic information and 
patient medical history, such as past diseases, interventions, and prescriptions. Patients 
are admitted to this hospital via the emergency department for urgent interventions or 
scheduled hospitalizations issued by a physician. Each patient answered an admission 
questionnaire conducted by a healthcare professional. This admission questionnaire 
evaluated numerous patient patterns, such as QOL, pressure ulcer risk, and suicide risk. 
Patients who were admitted to the emergency room were not required to answer to this 
questionnaire upon arrival; however, nurses working in postsurgical sectors completed 
the missing information after the surgery was complete. Three months after surgery and 
hospital discharge, a follow-up with patients was completed by a mandatory surgeon. 
During this visit, the assistant of the surgeon administered the EQ-5D-5L.  
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Qualifications of collecting personnel were important to reduce potential 
information collection bias during the research control trial. In France, registered nurses 
administer an entrance questionnaire to patients upon admission to the hospital, and they 
are trained for this task during their university training.  
Additionally, hospital patient records referred to the items related to the EQ-5D-
5L as the QOL scale. However, questions are identical to the published EQ-5D-5L and 
EQ-VAS scales. Therefore, answers did not need to be weighted. Instead, minor data 
modification was necessary, such as changing the age from a day-month-year format to 
decimal numbers.  
Research Questions 
RQ1: Accounting for the effects of mobility, self-care, usual activity, pain or 
discomfort, and anxiety or depression, is the average EQ-5D-5L index as a measure of 
QOL significantly different among patients who have undergone an ERAS hip 
replacement surgery compared to the traditional surgery technique?  
H01: Accounting for the effects of mobility, self-care, usual activity, pain or 
discomfort, and anxiety or depression, the average EQ-5D-5L index as a measure of QOL 
does not significantly differ among patients who have undergone an ERAS hip 
replacement surgery compared to the traditional surgery technique. 
Ha1: Accounting for the effects of mobility, self-care, usual activity, pain or 
discomfort, and anxiety or depression, the average EQ-5D-5L index as a measure of QOL 
does significantly differ among patients who have undergone an ERAS hip replacement 
surgery compared to the traditional surgery technique. 
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RQ2:  Is average LOS significantly different among patients who have undergone 
an ERAS hip replacement surgery compared to the traditional surgery?  
H02: Average LOS is not significantly different among patients who have 
undergone an ERAS hip replacement surgery compared to the traditional surgery.  
Ha2: Average LOS is significantly different among patients who have undergone 
an ERAS hip replacement surgery compared to the traditional surgery. 
RQ3:  Is risk of complications due to surgery significantly different among 
patients who have undergone an ERAS hip replacement surgery compared to traditional 
surgery?  
H03: Risk of complications due to surgery is not significantly different among 
patients who have undergone an ERAS hip replacement surgery compared to traditional 
surgery.  
Ha3: Risk of complications due to surgery is significantly different among 
patients who have undergone an ERAS hip replacement surgery compared to traditional 
surgery.  
Data Collection Procedures 
Population 
The site of the study is located in the western county of Paris in France with a 
total population of 1.4 million residents. According to the 2019 French National Institute 
of Statistics (2018) report, regionally, 21% of this population is aged 60 years or older, 
59% of this population is aged between 15 and 59 years, and 20% is aged under 14 years. 
This region is fairly representative of the nationwide French demographic (26% aged 60 
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years or older, 55% aged between 15 and 59 years, and 19% aged under 14 years). 
Approximately 3,000 total hip replacement surgeries were performed in this county in 
2018; this number is near the national incident numbers (241 total hip surgeries per 
100,000 residents). Therefore, it can be concluded that this county has a similar 
demography to France. 
Sampling Procedures 
I used all participants from the secondary dataset that was provided by the 
aforementioned hospital respecting inclusion and exclusion criteria of this study. To my 
knowledge, no previous study has compared the quality of life of patients who underwent 
hip replacement surgery with or without an ERAS. Patients in this geographic area have 
access to three hospitals that can perform total hip surgery; however, more than half of 
these surgeries are completed at the selected hospital. Additionally, this is the only 
hospital that has both ERAS and non-ERAS total hip surgery. Therefore, the targeted 
population was adults who underwent hip replacement surgery in the western county of 
Paris, France at the selected hospital. 
Data Collection 
The hospital setup where the data were collected supported a random sampling 
approach. On odd-numbered weeks, patients had the hip replacement surgery without 
ERAS, and on even-numbered weeks, they had the surgery with ERAS. This setup 
ensured the randomization of the patients in the two groups: with ERAS, the intervention 
group, or without ERAS, the comparison group. Thus, the probabilistic simple random 
sampling strategy was appropriate because it allowed for the participants to be randomly 
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selected without specifying any criteria for selection from a secondary dataset that was 
readily available. 
The baseline assessment of all patients was completed before the surgery for both 
groups, and the participants were followed over a three-month period by the surgeon and 
were assessed with the same questionnaire at the end of this period as stipulated in the 
variable coding book. 
Regarding the sampling frame of the study, participant inclusion criteria were as 
follows: (a) aged 18 years or older; (b) legal resident in France; (c) able to read and 
understand French language; and (d) surgeries done between January and March 2018. 
Exclusion criteria were as follows: (a) aged less than 18 years; (b) diagnosed with 
traumatic hip fracture; (c) admitted via the emergency room, (d) did not have French 
social security (illegal immigrant). 
Sample Size 
I conducted power analyses using G*power3 statistical software based on inputs 
of the estimated effect size, population size, significant difference level, and statistical 
test. The required sample size was based on statistical needs estimates using the G*power 
software and the sample sizes for similar studies found during the literature review. 
Analysis for RQ1 and RQ2 involved the use of multivariate statistical tests, a 
paired t-test was done. Sample size analysis for these two statistical tests was conducted 
using the guidelines established in G*Power3 to determine a sufficient sample size using 
an alpha of 0.05, a power of 0.80, a normal effect size (d = 0.5), and a two-tailed test. 
Based on the inputs into G*power3, a total sample size of 57 patients was needed (see 
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Appendix A). For RQ3, a risk estimate was conducted. There was no minimum sample 
size required for the test.  
Based on these calculations, this research set a goal to investigate at least 144 
participants. I based these estimates on those reported for similar studies in the literature 
review and the G*power3 results. The effect size was selected to ensure that the ERAS 
program was beneficial to the participants. A power of 80% minimized the opportunity 
for a type II error, and the selection of a significance level of 0.05 minimized the 
likelihood that a false finding was accepted as true. 
The data of this study were collected from a secondary source provided by the 
hospital where the participants underwent hip replacement surgery. The public health 
system in France enforces that the family physician refers the patient to an orthopedic 
surgeon that confirms and schedules the surgery. During the surgeon consultation, the 
patient is required to fill in social security information (sociodemographic information) 
and medical information (EQ-5D-5L, EQ-VAS, and other scales) that are collected in the 
patient’s medical record. Then, during hospitalization, all interventions by the healthcare 
professionals were recorded in the electronic medical patient file. All the patients who 
underwent hip replacement surgeries in this hospital during this period were recruited, 
and participation in this research was defined by the inclusion and exclusion criteria of 
this research setup. Detailed information of how the dataset was manipulated is explained 
in the data analysis plan subsection of this chapter. 
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Variables and Instrument  
ERAS Intervention Information 
The ERAS intervention was applied by the hospital staff. However, it is important 
to briefly describe the intervention as the literature review revealed that numerous 
researchers failed to describe the ERAS intervention studied. Additionally, a high level of 
heterogeneity regarding when an ERAS approach was used in the surgery of hip 
replacement, making it important to describe the ERAS procedure to better compare the 
studies. This part distinguishes the ERAS intervention from the traditional hip surgery as 
practiced in the selected hospital to provide a better understanding about this research and 
help guide future research. 
One to two weeks before the surgery, the patients who underwent the ERAS 
intervention completed the following steps: (a) attended a half-a-day group (6 to 10 
patients) meeting where an anesthesiologist, an orthopedic nurse, psychologist, and social 
worker described the ERAS procedure, (b) consulted with a psychologist who helped 
them work on how the hip replacement would affect their life and helped them reduce the 
anxiety and fear associated with the surgery, (c) attended a session with the 
physiotherapist to train for the use of a walking frame and a forearm crutch, and (d) 
obtained help from a social worker to finalize all required sick leave and rehabilitation 
center admission paperwork. 
On the eve of the intervention procedure, patients receiving the ERAS 
intervention were admitted to the hospital to finalize blood tests and anesthesiology 
examinations. They were required to fast as of midnight; however, two hours before the 
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intervention, they were required to drink 500 ml of a high carbohydrate drink. No 
premedication was given to the patients, which enabled them to walk to the operating 
theater with an assistant nurse. The chosen anesthesia was an epidural one; the patients 
were given a headset to listen to relaxing music during the surgery. A high dose of 
steroids was injected intravenously to reduce the inflammation of the operation site. The 
surgery was performed using a smaller incision than the traditional approach, and the 
surgeon injected a high dose of anesthesia directly in the incision area. After the surgery 
and for the next 10 hours, ice was applied to the surgery site. 
Ten hours after the surgery, the patients were required to stand up and walk with a 
walking frame assisted by a physiotherapist. Within 24 hours after surgery, patients were 
discharged home, followed by an admission to a rehabilitation center one week later. 
Surgeons followed up with patients 3 to 4 weeks after the surgery. 
EQ-5D-5L Instrument 
The EuroQol Group, an international multidisciplinary researcher network that 
was established in 1987, focuses on measuring health status and have developed tools and 
metrics used in clinical trials, observation studies, and health surveys. Numerous guides 
and country-by-country scale validations have been published by the EuroQol Group, 
increasing the validity and specificity of the EQ-5D-5L and EQ-VAS scales. The EQ-5D-
5L scale (see Appendix C) is designed for self-completion by respondents, is ideally used 
in clinics and face-to-face interviews, is cognitively undemanding, and takes few minutes 
to complete. The EQ-5D-5L is translated into French, and the translated questionnaire has 
been tested and validated for French social and community traditions, so it can be 
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compared worldwide. The hospital where the data was collected was not able to deliver a 
formal document delivered from the EuroQol Group. For this reason, I contacted 
EuroQol and received formal authorization to use it in this research (see Appendix B) 
 
EQ-5D-5L and EQ-VAS Scale Variables 
The independent variable in this study are the different measures measured with 
the EQ-5D-5L that are aggregated to produce the EQ-index and EQ-VAS scale. The EQ-
5D-5L measures five variables that are the dimensions of the scale: (a) mobility, (b) self-
care, (c) usual activity, (d) pain or discomfort, and (e) anxiety or depression. Each 
dimension has five levels that indicate (a) no problem, (b) slight problems, (c) moderate 
problem, (d) severe problem, or (e) extreme problems. Each level description has been 
adapted to represent the dimension. For example, the participant had the option of 
choosing one of the following statuses on mobility: (a) I have no problem in walking 
about, (b) I have slight problems in walking about, (c) I have moderate problems in 
walking about, (d) I have severe problems in walking about, or (e) I am unable to walk 
about. The results from answering these questions will end in an EQ-5D-5L index that 
can be compared from one subject to another. With the EQ-5D-5L index, it is assumed 
that a participant having no problems, thus a good quality of life, will have an index of 5, 
while a participant with the maximum level of 25 will have an extremely affected quality 
of life. 
Table 1 summarizes the studied variables, their measures, the level of 





Descriptions and Characteristics of the Variables 
Variable 
type 












quality of life score 
Scale 
999 = missing 
data 
continual 
Dependent  EQ-VAS 
The level of health 




100 = best health 
participant can 
imagine 
0 = worst health a 
participant can 
imagine 
999 = missing 
data 
 
Dependent Length of stay 
The number of days a 
participant was 
hospitalized 














Type of surgery 
traditional or ERAS 
Binary 
1 = Traditional 
2 = ERAS 
 
Demographic Variables 
Demographic information was captured to reflect demographic variables (age, 
gender). This information was treated as the data file information input needed some 



















999 = missing 
Potential 
confounder Gender 
The sex of the 
participant 
Nominal 
1 = man 
2 = women 
9 = missing 
 
Data Analysis 
The collected dataset was delivered in a Microsoft Excel spreadsheet and had to 
be transformed using the coding shown in Table 1 into the Statistical Package for the 
Social Sciences (SPSS). There are no elements that make the identification of participants 
possible. Data cleaning was performed and concerned the following aspects: (a) variable 
transformation, the original dataset contained the date of birth of participants in the day-
month-year format and needed to be transformed to number of years; (b) computing 
variable, the scores from the independent variable (mobility, self-care, usual activity, pain 
and discomfort, anxiety and depression tested before and after the intervention) were 
added to create the EQ-5D-5L index value to calculate the quality of life score; (c) 
splitting data was done to identify the control group from the experimental one; (e) 
application of the inclusion and exclusion criteria. 
Descriptive Statistics 
Descriptive statistical analysis was used to provide a summary of the 






Descriptive Variable Measures and Statistical Tests 







Age Age in years Ordinal 




















Length of stay 
 
Number of days of 









Relationships of Type of Surgery Approach and Pre and Posttest EQ-5D-5L Scores 
Dependent variable  Independent variable 
Statistical 
test 








Pretest EQ-5D-5L index score 
 
Scale Paired  
t-test  




Relationships of surgery Approach and Length of Stay 
Independent variable  Dependent variable  Statistical test 
Name Type  Name Type  








Relationships Between Type of Surgery Approach and Surgery Complications 
Independent variable   Dependent variable  
Statistical 
test 


















Threats to Validity 
External Validity 
 A post-test situation factor may threaten the external validity of this research as 
the post-test needed to be administered to the participants 3 months following their 
surgery, but the coding variable book did not stipulate how these cases were treated. I 
assumed that some participants for personal or organizational issues were not able to 
participate in the post-test at exactly three months after the surgery. To reduce this 
possible bias, participants that completed the posttest outside of this time frame (before 
the 3 months or 1 week or more after the 3 months) were excluded from the research. 
Additionally, racial data were not collected for this research as it is illegal in France to 
include racial information in research, thus limiting the ability to compare the results to 
those of other studies that analyzed racial data. The dataset did not include participant 
economic status; however, because France has universal healthcare coverage, the 
economic status of participants may not interfere in their abilities to access healthcare. 
Racial data and economic status of participants are two external validity issues that were 




I used a research control trial. Participants were randomized into two groups; 
however, it was impossible to have a blind approach as the ERAS procedure requires 
participant involvement and healthcare professionals specific to the intervention. To 
reduce the potential bias for not applying blinding, the protocol of ERAS was followed 
by all the professionals, as patients assigned to the ERAS protocols had this information 
clearly stated in their records and a special colored hand bracelet was given to them. 
Attrition, diffusion, and maturation will not be an issue because the participant groups 
were not able to discuss with each other as the collected data was done twice on a three-
month time frame. Thus, the effect of statistical regression and instrumentation will be 
limited. Nonetheless, a certain degree of possible experimenter bias exists because 
numerous healthcare professionals interacted with the participants, and therefore, 
different attitudes of healthcare professionals may have interfered with the participant 
experience. To reduce this bias, all healthcare professionals that were in contact with 
patients were trained on the ERAS approach as explained by the variable code book 
explanation guide.  
Ethical Information 
I used secondary data to answer the research question and hypotheses. Using 
secondary data for research is described as a highly ethical practice because it takes full 
advantage of the participants’ investment in data collection and ensures the replicability 
and transparency of the research procedures and integrity of research work. To ensure 
that the data collection was conducted in an ethical way, I have investigated the following 
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two points: if the participants in the primary data collection gave their consent formally 
by signing an authorization of data collection at the hospital admission, and if the 
traditional and the ERAS surgery techniques are approved by the orthopedic board as the 
best currently available hip replacement treatments, so participants received the best 
available care.  
The secondary dataset used for this research was de-identified before the release 
of the data file that was in a Microsoft Excel format. However, the file contained the 
social security number of the participants, and therefore, to enforce the anonymity and 
remove any possibility that a participant could be retraced, I deleted this field. The 
outcome of this study will deliver no information that can be used to retrace the 
participants. Due to the limited number of participants in the ERAS program in this 
geographic region, the name of the hospital and physicians have been redacted to reduce 
the ability to retrace the hospital where this data was collected. No conflict of interest or 
power differentials, incentives, or work environment conflicts existed for accessing this 
dataset. The dataset was entered on a safe laptop that uses biometric protection to secure 
the safety of the laptop and the data. I and the dissertation committee had access to the 
data during the elaboration of this study. After that, all related work will be stored for 5 
years on an encrypted and password-secured USB flash drive that has government-
approved medical record storage ability. The USB flash drive will be destroyed in five 
years by me. Additionally, consent from the institution that delivered the dataset was 
collected (see Appendix D). The Walden University Institutional Review Board (IRB) 




I used a quantitative research control trial approach to answer research questions 
and test hypotheses to evaluate the effect of the ERAS surgery approach, compared with 
the traditional approach, on patients who underwent total hip replacement surgery. The 
EQ-5D-5L and EQ-VAS instruments were used to evaluate QOL of patients before and 
after the surgery. Potential confounding variables were discussed based on the literature 
review in Chapter 2 and investigated during data analysis. Data analysis and strategies 
were determined to answer the research questions. Internal and external research validity 
were discussed, and strategies to limit their impact and some research limitations were 
identified. In Chapter 4, results of the conducted data analyses are presented.
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Chapter 4: Results 
The purpose of this study was to compare QOL of patients who have undergone a 
hip replacement surgery using the ERAS and the traditional surgery techniques in the 
western region of the city of Paris, France. The research questions are as follows: 
RQ1: Accounting for the effects of mobility, self-care, usual activity, pain or 
discomfort, and anxiety or depression, is the average EQ-5D-5L index as a measure of 
QOL significantly different among patients who have undergone an ERAS hip 
replacement surgery compared to the traditional surgery technique?  
H01: Accounting for the effects of mobility, self-care, usual activity, pain or 
discomfort, and anxiety or depression, the average EQ-5D-5L index as a measure of QOL 
does not significantly differ among patients who have undergone an ERAS hip 
replacement surgery compared to the traditional surgery technique. 
Ha1: Accounting for the effects of mobility, self-care, usual activity, pain or 
discomfort, and anxiety or depression, the average EQ-5D-5L index as a measure of QOL 
does significantly differ among patients who have undergone an ERAS hip replacement 
surgery compared to the traditional surgery technique. 
RQ2:  Is average LOS significantly different among patients who have undergone 
an ERAS hip replacement surgery compared to the traditional surgery?  
H02: Average LOS is not significantly different among patients who have 
undergone an ERAS hip replacement surgery compared to the traditional surgery.  
Ha2: Average LOS is significantly different among patients who have undergone 
an ERAS hip replacement surgery compared to the traditional surgery. 
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RQ3:  Is risk of complications due to surgery significantly different among 
patients who have undergone an ERAS hip replacement surgery compared to traditional 
surgery?  
H03: Risk of complications due to surgery is not significantly different among 
patients who have undergone an ERAS hip replacement surgery compared to traditional 
surgery.  
Ha3: Risk of complications due to surgery is significantly different among 
patients who have undergone an ERAS hip replacement surgery compared to traditional 
surgery.  
In this chapter, I explain results of descriptive and multivariate analyses that have 
been performed to answer the research questions. First, I present descriptive analyses, 
which include demographic characteristics of sample participants. Second, I present for 
each research question its corresponding hypotheses, statistical tests, and results of 
multivariable analyses. The chapter ends with a summary. 
Data Collection 
This study involved a secondary dataset containing 300 individuals who 
participated between January 2017 and November 2019 in total hip replacement surgery 
with or without the ERAS approach. I sought permission to access this dataset from a 
hospital located in the western region of Paris, France. Once the hospital and Walden 
University IRB gave their consent to access the dataset, a data information technician 
employed by the hospital, with my assistance, extracted an anonymous data file 
respecting the inclusion criteria of this study. The hospital general database contained 
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300 patients who had total hip replacement surgery during the period. Only 224 patients 
were included in this study, which was an 84% retention rate. The major cause of 
exclusion was incomplete medical follow up, which rendered comparisons before and 
after surgery impossible.  
G*power software was used to determine that to ensure multivariate results with 
at least a power of 80% and an α = 0.05, and a sample size of 105 participants was 
required per group for the t-test and 57 participants for the Wilcoxon test to be 
statistically significant. The data set contained 224 participants; thus, the sample was 
enough for this study. Additionally, the 224 participants reside in western Paris, and 
incidences of hip surgery in western Paris is comparable to national statistics. 
Study Results 
Descriptive Data for Gender 
As shown in Table 7, The ERAS group consisted of 117 participants or 52.2% of 
the total sample, and the traditional group consisted of 107 participants or 47.7%. The 
ERAS group consisted of 117 participants, of which 34% were male and 66% were 
female. The traditional group was constituted of 107 participants, of which 25.2% were 








Frequency Table by Gender and Type of Surgery 
 Type of surgery  
 ERAS n (%) Traditional n (%) Total 
Gender Male 40 (34.1%) 27 (25.2%) 67 (30%) 
Female 77 (65.9%) 80 (74.7%) 157 (70%) 
Total 117 (52.2%) 107 (47.7%) 224 (100%) 
 
Table 8 shows the results of the chi-square analysis revealed a nonsignificant 
association between gender and type of surgery: χ2(1, N = 224) = 2.13, p = .14. Thus, I 




Chi-Square Tests for Gender and Type of Surgery 
  Value Df p-value 
Pearson Chi-Square 2.13a 1 .14 
Continuity Correction 1.73 1 .18 
Likelihood Ratio 2.14 1 .14 
Fisher's Exact Test    
Linear-by-Linear 
Association 
2.12 1 .14 
N of Valid Cases 224   
a. 0 cells (0.0%) have expected count less than 5.  
The minimum expected count is 32.00. 




Descriptive Data for Age 
 Table 9 shows the mean age of the ERAS group was 78 years old (SD = 7.1). The 
traditional hip replacement group consisted of 107 participants, and the mean age of the 
group was 77.7 years old (SD = 7.2).  
Table 9 
 
Average Age by Type of Surgery 
Type of surgery N M SD 
Traditional 107 77.72 7.24 
ERAS 117 78.04 7.14 
Total 224 77.89 7.17 
 
Table 10 shows the frequency distribution of age of ERAS and traditional 
participants by age group. 
Table 10 
 
Number of Participants by Age and Type of Surgery 
 







Age group 65 – 74 38 (17%) 40 (18%) 78 (35%) 
75 – 84 44 (20%)  52 (23%) 96 (43%) 
85+ 25 (11%) 25 (11%) 50 (22%) 
Total 107 (47.7%) 117 (52.2%) 224 (100%) 
 
Table 11 show the Chi-Square test results of age group and type of surgery. The 
results of the chi-square analysis revealed to be nonsignificant statistically between age 
and type of surgery: χ2(2, N = 224) = .272, p = .873. Thus, I conclude that there is no 





Chi-Square Tests Age and Type of Surgery 
 Value df p-value 
Pearson Chi-Square .27a 2 .87 
Likelihood Ratio .27 2 .87 
Linear-by-Linear Association .00 1 .94 
N of Valid Cases 22   
a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 23,88. 
Research Question 1 
224 participants were recruited to take part in the intervention designed to identify 
whether quality of life was significantly different among patients who have undergone an 
ERAS hip replacement surgery and those who have undergone the traditional surgery. 
The 224 participants that required a hip surgery were assigned to either the traditional 
surgery or the ERAS surgery group. Their QOL was measured before and after the 
surgery using the EQ-5D-5L as an objective measure, and EQ-VAS as a subjective 
measure. 
First, the QOL was viewed under the scope of the EQ-5D-5L view. Table 12 
shows the mean of the pre- and post-surgery EQ-5D-5L tests. The traditional group had 
an EQ-5D-5L mean of 15.2 (SD = 3.11) prior to intervention and improved to 19.6 (SD = 
3.13) post-intervention. The ERAS group had an EQ-5D-5L mean of 15 (SD = 3.2) 






Average of Pre and Posttest EQ-5D-5L Scores by Type of Surgery 
 Type of surgery N M SD 
Pretest EQ-5D-5L Traditional 107 15.26 3.11 
ERAS 117 15.04 3.21 
Total 224 15.15 3.16 
Posttest EQ5D5L Traditional 107 19.62 3.13 
ERAS 117 20.94 2.57 
Total 224 20.31 2.92 
 
Table 13 shows the results of the paired samples t-test by type of surgery for the 
EQ-5D-5L pre- and post-test. There was a significant difference in the scores of 
traditional surgery type for EQ-5D-5L pre-test ( M = 15.26, SD = 3.13) and EQ-5D-5L 
post-test scores (M = 19.62, SD = 3.13) conditions; t(106)=-10.29, p=.000. Additionally, 
there was a significant difference in the scores of ERAS surgery type for EQ-5D-5L pre-
test (M = 15.04, SD = 3.21) and EQ-5D-5L post-test scores (M = 20.94, SD = 2.57) 
conditions; t(116)=-15.11, p=.000.  These results suggest that type of surgery affects the 
quality of life after surgery. Specially, the results suggest that when a patient have an 
ERAS surgery, his objective quality of life post-surgery score increases more compared 








Paired Samples t-test by type of surgery for the EQ-5D-5L Pre and Posttest 
Type of surgery 
 
















-5.89 4.2 .390 -6.67 -5.12 -15.11 116 .000 
Note. σx̅  = Standard error mean; CI = confidence interval; LL = lower limit; UL = upper limit. 
 
 
Figure 1. Pretest and posttest EQ-5D-5L mean results 
Then, the QOL was viewed under the scope of the EQ-VAS view. Table 14 shows 
the mean of the pre- and post-surgery EQ-VAS tests showed that the traditional group 





















post-intervention. The ERAS group had an EQ-VAS mean of 84.1 (SD = 5.9) before 
surgery and improved to 91.6 (SD = 5.3) post-intervention. 
Table 14 
 
Average EQ-VAS Pre-Score and Posttest Score by Type of surgery 
 Type of Surgery N M SD 
EQ-VAS  
Pre-test 
Traditional 107 85.25 6.05 
ERAS 117 84.18 5.96 
EQ-VAS  
Post-test 
Traditional 107 88.15 5.94 
ERAS 117 91.67 5.37 
 
Table 15 shows the results of the paired samples t-test by type of surgery for the 
EQ-VAS pre- and post-test. There was a significant difference in the scores of traditional 
surgery type for EQ-VAS pre-test ( M = 85.25, SD = 6.05) and EQ-VAS post-test scores 
(M = 88.15, SD = 5.96) conditions; t(106)=94.45 , p=.000. Additionally, there was a 
significant difference in the scores of ERAS surgery type  for EQ-VAS pre-test ( M = 
84.18, SD = 5.96) and EQ-VAS post-test scores (M = 91.67, SD = 5.37) conditions; 
t(116)=105.97, p=.000.  These results suggest that type of surgery affects the quality of 
life after surgery. Specially, the results suggest that when a patient have an ERAS 
surgery, his subjective quality of life post-surgery score increases more compared to the 







Paired Sample t-test by Type of Surgery for the EQ-VAS Pre – and Posttest 
 M SD σx̅ 
95% CI 
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test – Post-test 
EQ5D5L 
63.23 6.455 .597 62.05 64.42 105.97 116 .000 




Figure 2. Pre and posttest EQ-VAS mean results 
Further exploration for the EQ-5D-5L dimensions. Mobility, self-care, usual 
activity, pain or discomfort, and anxiety or depression are the five dimensions of ED-5D-
5L. Table 16 shows collected traditional surgery and ERAS scores on two separate 
occasions. The initial occasion took place before the intervention and the second occasion 
was at three months after surgery. A McNemar test was used to seek if a greater 
proportion of patients having inability to moderate problem in the different EQ-5D-5L 























surgery. Table 17, 18, and 19 shows significant differences in the proportions of 
responses to the mobility χ2 (10) = 46.84, p = .000, pain χ2 (10) = 40.55, p = .000, and 
anxiety or depression χ2 (10) = 29.68, p = .001 for the ERAS group.   
Table 16 
 
Proportions of EQ-5D-5L Dimensions Responses Before and After Surgery 






 Traditional  
n (%) 
ERAS  
n (%)  
Mobility            
Unable to walk 16 (15%) 15 (12.8%)  3 (2.8%) 2 (1.7%) 
 
Severe problems 16 (15%) 25 (21.4%)  0 (0%) 3 (2.6%) 
Moderate problems 28 (26.2%) 26 (22.2%)  16 (15%) 24 (20.5%) 
Slight problems 27 (25.2%) 27 (23.1%)  43 (40.2%) 36 (30.8%) 
No problems 20 (18.7%) 24 (20.5%)  45 (42.1%) 52 (44.4%) 
Self-care        
Unable to wash or dress 7 (6.5%) 23 (19.7%)    
 
Severe problems 34 (31.8%) 35 (29.9%)  4 (3.7%) 3 (2.6%) 
Moderate problems 30 (28%) 25 (21.4%)  27 (25.2%) 13 (11.1%) 
Slight problems 19 (17.8%) 12 (10.3%)  32 (29.9%) 36 (30.8%) 
No problems 17 (15.9%) 22 (18.8%)  44 (41.1%) 65 (55.6%) 
Usual activity        
Unable to do usual activities 24 (22.4%) 22 (18.8%)    
 
Severe problems 26 (24.3%) 24 (20.5%)  7 (6.5%) 7 (6%) 
Moderate problems 18 (16.8%) 31 (26.5%)  18 (16.8%) 12 (10.3%) 
Slight problems 15 (14%) 21 (17.9%)  30 (28%) 38 (32.5%) 
No problems 24 (22.4%) 19 (16.2%)  52 (48.6%) 60 (51.3%) 
Pain        
Extreme pain/discomfort 20 (18.7%) 20 (17.1%)  2 (1.9%) 1 (0.9%) 
 
Severe pain/discomfort 27 (25.2%) 24 (20.5%)  14 (13.1%) 6 (5.1%) 
Moderate pain/discomfort 15 (14%) 25 (21.4%)  22 (20.6%) 23 (19.7%) 
Slight pain/discomfort 21 (19.6%) 24 (20.5%)  32 (29.9%) 36 (30.8%) 
No pain/discomfort 24 (22.4%) 24 (20.5%)  37 (34.6%) 51 (43.6%) 
Anxiety/depression        
Extremely anxious/depressed 18 (16.8%) 17 (14.5%)  18 (16.8%) 4 (3.4%) 
 
Severely anxious/depressed 23 (21.5%) 25 (21.4%)  13 (12.1%) 9 (7.7%) 
Moderately anxious/depressed 18 (16.8%) 31 (26.5%)  21 (19.6%) 21 (17.9%) 
slightly anxious/depressed 24 (22.4%) 21 (17.9%)  25 (23.4%) 31 (26.5%) 





McNemar Test for Mobility Pre and Post-Surgery 
Type of surgery Value df p-value 
1 McNemar-Bowker Test . . .a 
N of Valid Cases 107   
2 McNemar-Bowker Test 46.84 10 .000 
N of Valid Cases 117   
Total McNemar-Bowker Test 78.68 10 .000 
N of Valid Cases 224   




McNemar Test for Pain and Pre and Post Surgey 
  Value df p-value 
Traditional McNemar-Bowker Test 28.37 10 .002 
N of Valid Cases 107   
ERAS McNemar-Bowker Test 40.55 10 .000 
N of Valid Cases 117   
Total McNemar-Bowker Test 63.62 10 .000 




McNemar Test for Anxiety Pre and Post Surgery 
 Value df p-value 
Traditional McNemar-Bowker Test 10.32 10 .412 
N of Valid Cases 107   
ERAS McNemar-Bowker Test 29.68 10 .001 
N of Valid Cases 117   
Total McNemar-Bowker Test 26.44 10 .003 





Research Question 2 
Exploration of length of stay data as shown in Figure 3 demonstrates that there is 
one extreme outlier detected in the traditional surgery group that was more than 3 box-
lengths from the edge of the box in a boxplot. Inspection of this value revealed that this 
one entry was a genuinely unusual value, and it was kept in the analysis. Additionally, as 
shown in Figure 3, numerous outliers were detected (eight outliers, two extreme outliers) 
in the ERAS surgery participant sample. Inspection of their values revealed that these 
entries were genuinely unusual values, and they were kept in the analysis because the 
results were not affected when these outliers were removed compared to if there were 
kept. The differences between the distance ran in the traditional surgery and the ERAS 
surgery were normally distributed, as assessed by visual inspection of a normal Q-Q plot 
in Figure 4. 
 





Figure 4. Q-Q plot of LOS in days for ERAS surgery 
 
A t-test was conducted to determine whether there was a statistically significant 
mean difference between the length of stay in hospital after the surgery done by the 
traditional or the ERAS surgery approach. Sample size analysis for the t-test was 
conducted using the recommendations established in G*power to determine a sufficient 
sample size using an alpha of 0.05, a power of 0.80, a normal effect size (d = 0.5), and a 
two-tailed test. Based on the inputs into G*power3, a total sample size of 105 patients per 
group was needed; the sample size of this study was larger. Table 20 demonstrates the 
length of stay in the total group mean, which was 7.8 days (SD = 4.3). The ERAS group 
had a LOS mean of 4.4 days (SD = 1.4) days compared to the traditional group that had a 







Mean Table for Length of Stay by Surgery Approach in Days 
Type of surgery N M SD 
Traditional 107 11.45 3.57 
ERAS 117 4.49 1.44 
Total 224 7.81 4.39 
 
Results in Table 21 showed that the mean length of stay of patients having ERAS 
is M = 4.4 days (SD = 1.44), and traditional approach is M = 11.45 days (SD = 3.57) was 
statistically significant at the .05 level of significance t(137.3) = 18.78, p = .00, with 
ERAS length of stay shorter than the traditional surgery approach. In conclusion, there is 
a difference between the length of stay between patient undergoing the ERAS or the 
traditional hip replace surgery. Patient who undergo an ERAS approach had a shorter 
length of stay compared to the traditional surgery approach, as demonstrated in Figure 5.    
Table 21 
 
Independent Samples t-test LOS and Type of Surgery 
 
Levene's Test  t-test for Equality of Means 










  18.78 137.37 .000 6.96 .371 6.22 7.69 




Figure 5. Average length of stay by surgery approach 
Research Question 3 
Table 22 shows descriptive statistics of surgery complication and type of surgery. 
In the whole sample, 79.5% of the total sample developed one or more complications 
after surgery. In the ERAS group, 80.3% of participants developed one or more 
complications after surgery, compared to 78.5% in the traditional group. Surgery 
complications were categorized into two categories based on the higher health French 
authority (2017) indication that total hip surgery should result in zero complications after 
surgery as an indicator of surgery quality and security. The first category is composed of 
no post-surgery complications, and the second category is composed of one or more post-


































Proportions of Surgery Complications by Type of Surgery 
 









0  23 (21.5%) 23 (20%) 46 (20%) 
1or more  84 (78.5%) 94 (80%) 178 (80%) 
Total  107 (100%) 117 (100%) 224 (100%) 
 
As shown in Table 23, the results of the chi-square analysis revealed a 
nonsignificant association between length of stay and type of surgery: χ2(1, N = 224) = 
.116, p = .734. Thus, I conclude that there is no statistically significant association 
between surgery complication and type of surgery. 
Table 23 
 
Chi-Square Tests of Surgery Complications and Type of Surgery 
 Value df p-value 
Pearson Chi-Square .116a 1 .734 
N of Valid Cases 224   
a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 21,97. 
b. Computed only for a 2x2 table 
 
Table 24 shows that the odds ratio of traditional surgery approach participant to 
the ERAS surgery approach participant is 1.11, 95% CI [.85, 1.11]. This result is not 
statistically significant, however clinically it demonstrates that ERAS participants had 







Risk Estimate Calculation 
 Value 
95% Confidence Interval 
LL UL 
Odds Ratio for type of surgery (traditional / ERAS) 1.11 .58 2.14 
For cohort complication = no complications 1.06 .65 1.83 
For cohort complication = 1 complication and more .94 .85 1.11 
N of Valid Cases 224   
 
Summary 
Two hundred twenty-four participants who underwent a hip replacement surgery 
were enrolled in the study and assigned to either the traditional surgery approach group or 
the ERAS surgery approach group. Regarding the results of the descriptive statistics, the 
results showed that the sample demographics represent the population of France. 
The results demonstrated that there was a significant difference in the scores of 
traditional surgery type for EQ-5D-5L pre-test ( M = 15.26, SD = 3.13) and EQ-5D-5L 
post-test scores (M = 19.62, SD = 3.13) conditions; t(106)=-10.29, p=.000. Additionally, 
there was a significant difference in the scores of ERAS surgery type for EQ-5D-5L pre-
test (M = 15.04, SD = 3.21) and EQ-5D-5L post-test scores (M = 20.94, SD = 2.57) 
conditions; t(116) = -15.11, p = .000. Moreover, there was a significant difference in the 
scores of traditional surgery type for EQ-VAS pre-test (M = 85.25, SD = 6.05) and EQ-
VAS post-test scores (M = 88.15, SD = 5.96) conditions; t(106)=94.45 , p=.000, and 
there was a significant difference in the scores of ERAS surgery type  for EQ-VAS pre-
test (M = 84.18, SD = 5.96) and EQ-VAS post-test scores (M = 91.67, SD = 5.37) 
conditions; t(116)=105.97, p=.000.   
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There was no statistical significance in gender when comparing it to QOL before 
or after surgery χ2(1, N = 224) = 2.13, p = .14. Moreover, age did not demonstrate a 
statistical significance χ2(2, N = 224) = .272, p = .873 when comparing it to quality of 
life results. Mobility χ2 (10) = 46.84, p = .000, pain χ2 (10) = 40.55, p = .000, and 
anxiety or depression χ2 (10) = 29.68, p = .001 were statistically significant in the ERAS 
post -surgery group.  Additionally, the ERAS surgery approach demonstrated a reduced 
length (M = 4.4 days, SD = 1.4)  compared to the traditional approach (M = 11.44 days, 
SD = 3.57) and was statistically significant t(137.3) = 18.78, p = .00. Finally, ERAS 
participants had 6% less risk of developing a post-surgery complication compared to the 
traditional approach. 
In Chapter 5, a discussion and summary of study results are provided along with 
study limitations, recommendations, and future research recommendation. Also, in the 




Chapter 5: Discussion, Conclusions, and Recommendations 
This research control trial was comprised of 224 participants who required a hip 
replacement surgery. I then divided the participants into one of two groups: traditional or 
ERAS surgery approach. The results demonstrated that QOL measured with objective 
(ED-5D-5L) and subjective (EQ-VAS) scales demonstrated an increase of QOL using the 
ERAS approach compared to the traditional approach. Additionally, the ERAS approach 
was associated with a reduced LOS compared to the traditional approach. However, it 
was less risky to develop a surgery complication by 6% to undergo a hip surgery using 
the ERAS approach compared to the traditional approach. In Chapter 5, interpretations of 
findings, limitations of the study, recommendation, and implications are discussed. 
Interpretation of Findings 
The theoretical foundation of this study is the integrated QOL theory. Thus, the 
study captured QOL within the sample of participants in this study. It was important to 
use an instrument that evaluated QOL both subjectively and objectively. The EQ-5D-5L 
is a standardized measure of QOL that objectively measures QOL, is standardized to 
surgery procedures, and validated in terms of cultural differences of the region where 
study was completed. The EQ-VAS is a self-rating scale that records participants’ own 
assessment of QOL that reflects the subjective QOL spectrum. For these reasons, in this 
study, EQ-5D-5L and EQ-VAS scoring was done before and after hip replacement 
surgery for both the ERAS and traditional samples and 84% of the initial sample was 
retained during the follow up to participate in this study.  
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A traditional hip replacement surgery negatively impacts QOL (Goosen, de Wolf, 
Verheyen, 2011; Ryan et al., 2006). Mariconda et al. (2016) found that functional status 
was regained by 57% of patients to the state before the surgery. Comans et al. (2013) 
reported only 11% of their participants that had a traditional approach regained their 
QOL. There is no existing research comparing QOL of patients who underwent ERAS 
surgery approaches to patients who underwent traditional approaches in hip replacement; 
this can be explained by the fact that the hip replacement ERAS began only in 2018. This 
study extends the knowledge in this field as it compared traditional and ERAS hip 
replacement surgery participants.  
The results demonstrated that there was a significant statistical difference between 
traditional surgery scores for the EQ-5D-5L pre- (M = 15.26, SD = 3.13) and posttest 
scores (M = 19.62, SD = 3.13; t(106)=-10.29, p = .000). Additionally, there was a 
statistical significant difference between ERAS surgery scores for the EQ-5D-5L pretest 
(M = 15.04, SD = 3.21) and posttest scores (M = 20.94, SD = 2.57; t(116)=-15.11, 
p=.000). This study demonstrated that there is a statistical difference between hip 
replaced surgery participants’ QOL. Moreover, there was a statistical significant 
difference between  traditional surgery type scores for the EQ-VAS pre- (M = 85.25, SD 
= 6.05) and posttest scores (M = 88.15, SD = 5.96; t(106)=94.45, p = .000), and there was 
a statistical significant difference between ERAS surgery type scores for the EQ-VAS 
pre- (M = 84.18, SD = 5.96) an posttest scores (M = 91.67, SD = 5.37; t(116)=105.97, 
p=.000). Hip surgery done using the traditional or ERAS approach both lead to a better 
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QOL after surgery; however, ERAS patients had higher EQ-5D-5L and EQ-VAS scores 
compared to the traditional approach.  
Additionally, there was no statistical significance in terms of gender between 
QOL before or after surgery (χ2(1, N = 224) = 2.13, p = .14). Moreover, age did not 
demonstrate a statistical significance (χ2(2, N = 224) = .272, p = .873) when comparing it 
to QOL results of the studies sample. Mobility (χ2 (10) = 46.84, p = .000), pain (χ2 (10) = 
40.55, p = .000), and anxiety or depression (χ2 (10) = 29.68, p = .001) were statistically 
significant in the ERAS post-surgery group.   
Abeles et al. (2017) said that ERAS programs in digestive and gynecology 
surgery reduce LOS for patients compared to the traditional surgery technique; however, 
no data is available regarding ERAS hip replacement surgery. This research demonstrates 
that participants who underwent an ERAS surgery had their length of stay in hospital 
reduced by 6.96 days (± 2) compared to the traditional approach. This can be explained 
by the fact that ERAS participants were prepared before the surgery by a multidiscipline 
paramedical and medical team, thus reducing in-hospital stay. Preparations were done 
using groups of patients, thus reducing costs of the whole surgery procedure. 
The odds ratio of traditional to ERAS surgery approach participants is 1.11, with 
95% CI [.85, 1.11]. This result is not statistically significant; however, clinically it 
demonstrates that ERAS participants had 6% less risk of developing a post-surgery 
complication compared to the traditional approach.  
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 After the comprehensive literature review, it was assumed that this study is the 
first study that evaluated risk calculations for complications comparing traditional and 
ERAS hip replacement surgery approaches.  
Limitations of the Study 
This study was limited to legal French residents who were 18 years or older and 
live in the western area of the city of Paris. Therefore, findings from this study cannot be 
generalized to other populations ethnicities, or ages, although the findings of the current 
study may be applicable to another French region. However, recommendations from this 
study could represent national French population characteristics.  
Secondly, this study was a research control trial in nature; therefore, caution 
should be used when drawing conclusions about relative risk calculations of post-surgery 
complications, as the larger the sample is, the more precise the risk calculation will be. It 
is important to note that the relative risk calculation might change if the sample size is 
larger. 
Third, the ERAS hip replacement surgery approach is a recent approach that is not 
well documented, and thus some of the information about the covariates might evolve 
depending on results of future studies.  
Recommendations 
For future research, it might be recommended to have multiple QOL evaluations 
during different timeframes after surgery at one, two and three years to evaluate if there is 
a statistically significant change in participant QOL over time.  
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It is advisable to increase the number of participants in future research control 
trial studies to have better effect size results. Additionally, it is recommended to 
investigate why ERAS hip replacement surgery participants had more post-surgery 
complications after surgery compared to traditional surgery participants. Moreover, it 
might be interesting to explore the actions of the ERAS protocol that most reduced LOS 
after surgery.  The larger the sample size is, the more accurate the relative risk calculation 
is, and thus it is recommended to increase the sample size of each ERAS surgery 
approach to have more reliable results.  
Implications  
Positive social change may be accomplished through healthcare professionals 
better understanding the ERAS hip replacement approach to improve patients’ quality of 
life and reduce length of stay in hospitals. An ERAS approach in hip surgery may 
increase quality of life of affected people by applying proven strategies to reduce patient 
burdens before, during, and after the surgery by associating and combining the efforts of 
multiple healthcare professionals in an orderly manner throughout the process. Patients 
who improve their QOL and reduce their length of hospital stay will be able to get back 
to their daily activities faster, reducing their and public health financial burdens. The 
ERAS approach will also positively affect the healthcare sector, as surgery departments 
will be able to include more patients requiring this surgery because the LOS is reduced 
compared to the traditional approach, and the demand for this surgery is increasing by the 
day. Finally, public health spending and use of community resources will be reduced as 
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ERAS patients require less assistance, and thus, the ERAS approach is a key element to 
better invest in other health preventive actions. 
Conclusions 
The life expectancy of people is increasing, and thus, hip replacement surgery will 
continue to increase. The ERAS approach applied to hip replacement surgery has been 
demonstrated to increase patients’ quality of life after surgery and to reduce the in-
hospital length of stay compared to the traditional hip replacement surgery. However, the 
ERAS surgery applied to hip replacement demonstrated the same risk of complication 
after surgery as the traditional surgery; thus, further investigation might be helpful. 
Additionally, the ERAS approach has side effects, such as reduced cost of hip 
replacement surgery and reduced length of stay, which decreases the burden on the public 
health finances. ERAS also impacts societal change as elderly individuals undergoing a 
hip replacement surgery will be back to their daily routines and families faster than the 





Abeles, A., Kwasnicki, R. M., & Darzi, A. (2017). Enhanced recovery after surgery: 
Current research insights and future direction. World Journal of Gastrointestinal 
Surgery, 9(2), 37. doi:10.4240/wjgs.v9.i2.37 
Aggernaes, A. (1994). On general and need-related quality of life: A psychological 
theory for use in medical rehabilitation and psychiatry. In L.Y. Nordenfelt (ed.), 
Concepts and measurement of quality of life in health care (pp. 241-255). 
Dordrecht: Springer. doi:10.1007/978-94-015-8344-2 
Alawadi, Z. M., Leal, I., Phatak, U. R., Flores-Gonzalez, J. R., Holihan, J. L., 
Karanjawala, B. E. ...  Kao, L. S. (2016). Facilitators and barriers of implementing 
enhanced recovery in colorectal surgery at a safety net hospital: A provider and 
patient perspective. Surgery, 159(3), 700-712. doi:10.1016/j.surg.2015.08.025  
Alexiou, K. I., Roushias, A., Varitimidis, S. E., & Malizos, K. N. (2018). Quality of life 
and psychological consequences in elderly patients after a hip fracture: A review. 
Clinical Interventions in Aging, 13, 143-150. doi:10.2147/CIA.S150067 
American ERAS Society. (2018). Implementation & audit. Retrieved from 
http://erasusa.org/Implementation-Audit/ 
Beaupre, L. A., Jones, C. A., Johnston, D. W. C., Wilson, D. M., & Majumdar, S. R. 
(2012). Recovery of function following a hip fracture in geriatric ambulatory 
persons living in nursing homes: Prospective cohort study. Journal of the 




Bemenderfer, T. B., Rozario, N. L., Moore, C. G., & Karunakar, M. A. (2017). Morbidity 
and mortality in elective total hip arthroplasty following surgical care 
improvement project guidelines. The Journal of Arthroplasty, 32(8), 2359-2362. 
doi:10.1016/j.arth.2017.02.080 
Bennett, P. N., Weinberg, M. K., Bridgman, T., & Cummins, R. A. (2015). The 
happiness and subjective well‐being of people on hemodialysis. Journal of Renal 
Care, 41(3), 156-161. doi:10.1111/jorc.12116 
Beverly, A., Kaye, A. D., Ljungqvist, O., & Urman, R. D. (2017). Essential elements of 
multimodal analgesia in enhanced recovery after surgery (ERAS) 
guidelines. Anesthesiology Clinics, 35(2). doi:10.1016/j.anclin.2017.01.018 
Bhuyan K. K. (2004). Health promotion through self-care and community participation: 
Elements of a proposed program in the developing countries. BMC Public 
Health, 4, 11. doi:10.1186/1471-2458-4-11 
Birdsall, P. D., Hayes, J. H., Cleary, R., Pinder, I. M., Moran, C. G., & Sher, J. L. (1999). 
Health outcome after total knee replacement in the very elderly. The Journal of 
Bone and Joint Surgery, 81(4), 660-662. doi:10.1302/0301-620X.81B4.0810660 
Blomfeldt, R., Törnkvist, H., Ponzer, S., Söderqvist, A., & Tidermark, J. (2005). 
Comparison of internal fixation with total hip replacement for displaced femoral 
neck fractures: Randomized, controlled trial performed at four years. The Journal 
of Bone and Joint Surgery, 87(8), 1680-1688. doi:10.2106/JBJS.D.02655 
Bowling, A. (1995). What things are important in people's lives? A survey of the public's 
judgements to inform scales of health-related quality of life. Social Science & 
84 
 
Medicine, 41(10), 1447-1462. doi:10.1016/0277-9536(95)00113-L 
Brennan, C., & Parsons, G. (2017). Enhanced recovery in orthopedics: A prospective 
audit of an enhanced recovery program for patients undergoing hip or knee 
arthroplasty. MedSurg Nursing, 26(2). Retrieved from 
https://search.proquest.com/openview/51c6485ba399593d7db7b2c07bae3919/1?p
q-origsite=gscholar&cbl=30764 
Breton, D., Barbieri, M., d’Albis, H., Mazuy, M., & Shapiro, D. (2017). Recent 
demographic developments in France: Marked differences between départements. 
Population, 72(4), 557-623. doi:10.3917/popu.1704.0583 
Broadhead, J. K., Robinson, J. W., & Atkinson, M. J. (1998). A new quality-of-life 
measure for oncology: The SElQoL. Journal of Psychosocial Oncology, 16(1), 
21-35. doi:10.1300/J077V16N01_02  




Brown, J., Bowling, A., & Flynn, T. (2004). Models of quality of life: A taxonomy, 
overview and systematic review of the literature. European Forum on Population 
Ageing Research. Retrieved from: 
http://www.ageingresearch.group.shef.ac.uk/pdf/qol_review_complete.pdf  
Burn, E., Edwards, C. J., Murray, D. W., Silman, A., Cooper, C., Arden, N. K., ... & 
Prieto-Alhambra, D. (2018). Trends and determinants of length of stay and 
85 
 
hospital reimbursement following knee and hip replacement: Evidence from 
linked primary care and NHS hospital records from 1997 to 2014. BMJ 
Open, 8(1). doi:10.1037/hea0000541 
Chesser, T., & Kelly, M. (2013). Management of hip fractures in the elderly. Surgery 
(Oxford), 31(9), 456-459. doi:10.1016/j.mpsur.2013.06.001 
Collins, B. (2017). Results from a well-being survey in the north west of England: 
Inequalities in EQ-5D–derived quality-adjusted life expectancy are mainly driven 
by pain and mental health. Value in Health, 20(1), 174-177. 
doi:10.1016/j.jval.2016.08.004 
Comans, T. A., Peel, N. M., Gray, L. C., & Scuffham, P. A. (2013). Quality of life of 
older frail persons receiving a post-discharge program. Health and Quality of Life 
Outcomes, 11(1), 58. doi:10.1186/1477-7525-11-58 
Conner-Spady, B. L., Marshall, D. A., Bohm, E., Dunbar, M. J., Loucks, L., Al Khudairy, 
A., & Noseworthy, T. W. (2015). Reliability and validity of the EQ-5D-5L 
compared to the EQ-5D-3L in patients with osteoarthritis referred for hip and 
knee replacement. Quality of Life Research, 24(7), 1775-1784. 
doi:10.1007/S11136-014-0910-6 
de Munter, L., Polinder, S., van de Ree, C. L. P., Kruithof, N., Lansink, K. W. W., 
Steyerberg, E. W., & de Jongh, M. A. C. (2019). Predicting health status in the 
first year after trauma. British Journal of Surgery, 106(6), 701-710. 
doi:10.1002/bjs.11132 
Devlin, N. J., & Krabbe, P. F. (2013). The development of new research methods for the 
86 
 
valuation of EQ-5D-5L. The European Journal of Health Economics, 14(1), 1-3.  
doi:10.1007/S10198-013-0502-3 
Endo, A., Baer, H. J., Nagao, M., & Weaver, M. J. (2018). Prediction model of in-
hospital mortality after hip fracture surgery. Journal of Orthopaedic Trauma, 
32(1), 34-38. doi:10.1097/BOT.0000000000001026 
Estes, R. J., & Sirgy, M. J. (2019). Global advances in quality of life and well-being: 
Past, present, and future. Social Indicators Research, 141(3), 1137-1164. 
doi:10.1007/s11205-018-1869-4 
Ethgen, O., Bruyere, O., Richy, F., Dardennes, C., & Reginster, J. Y. (2004). Health-
related quality of life in total hip and total knee arthroplasty: A qualitative and 
systematic review of the literature. The Journal of Bone and Joint Surgery, 86(5), 
963-974. doi:2106/00004623-200405000-00012 
Faul, F., Erdfelder, E., Lang, A.-G.& Buchner, A. (2007). G*Power 3: A flexible 
statistical power analysis program for the social, behavioral, and biomedical 
sciences. Behavior Research Methods, 39, 175-191. doi:10.3758/bf03193146 




Gambatesa, M., D’Ambrosio, A., D’Antini, D., Mirabella, L., De Capraris, A., Iuso, S., ... 
& Cinnella, G. (2013). Counseling, quality of life, and acute postoperative pain in 




Geeraert, J. (2018). Healthcare Reforms and the Creation of Ex‐/Included Categories of 
Patients – “Irregular Migrants” and the “Undesirable” in the French Healthcare 
System. International Migration, 56(2), 68-81. doi:10.1111/imig.12405 
Gjertsen, J. E., Baste, V., Fevang, J. M., Furnes, O., & Engesæter, L. B. (2016). Quality 
of life following hip fractures: Results from the Norwegian hip fracture register. 
BMC Musculoskeletal Disorders, 17(1), 265. doi:10.1186/s12891-016-1111-y 
Goldman, D. P., Chen, C., Zissimopoulos, J., Rowe, J. W., Antonucci, T., Berkman, L., 
... & Jackson, J. (2018). Opinion: Measuring how countries adapt to societal 
aging. Proceedings of the National Academy of Sciences, 115(3), 435-437. 
doi:10.1073/pnas.1720899115 
Grammatopoulos, G., Davies, O. L., El-Bakoury, A., Gill, H. S., Pollard, T. C., & 
Andrade, A. J. (2017). A traffic light grading system of hip dysplasia to predict 
the success of arthroscopic hip surgery. The American Journal of Sports 
Medicine, 45(12), 2891-2900. doi:10.1177/0363546517713176 
Greene, M. E., Rader, K. A., Garellick, G., Malchau, H., Freiberg, A. A., & Rolfson, O. 
(2015). The EQ-5D-5L improves on the EQ-5D-3L for health-related quality-of-
life assessment in patients undergoing total hip arthroplasty. Clinical 
Orthopaedics and Related Research, 473(11), 3383-3390. doi:10.1007/S11999-
014-4091-y 
Guirant, L., Carlos, F., Curiel, D., Kanis, J. A., Borgström, F., Svedbom, A., & Clark, P. 
(2018). Health-related quality of life during the first year after a hip fracture: 
88 
 
Results of the Mexican arm of the International Cost and Utility Related to 
Osteoporotic Fractures Study (MexICUROS). Osteoporosis International, 29(5), 
1147-1154 doi:10.1007/s00198-018-4389-9 
Hawes, A. M., Smith, G. S., McGinty, E., Bell, C., Bower, K., LaVeist, T. A., ... & 
Thorpe, R. J. (2019). Disentangling race, poverty, and place in disparities in 
physical activity. International Journal of Environmental Research and Public 
Health, 16(7), 1193. doi:10.3390/ijerph16071193 
He, W., & Kinsella, K. (2020). Global Aging in the New Millennium. The Cultural 
Context of Aging: Worldwide Perspectives, 27. 
Hektoen, L. F., Saltvedt, I., Sletvold, O., Helbostad, J. L., Lurås, H., & Halsteinli, V. 
(2016). One-year health and care costs after hip fracture for home-dwelling 
elderly patients in Norway: Results from the Trondheim hip fracture 
trial. Scandinavian Journal of Public Health, 44(8), 791-798. 
doi:10.1177/1403494816674162 
Hennessy, C. H., Moriarty, D. G., Zack, M. M., Scherr, P. A., & Brackbill, R. (1994). 
Measuring health-related quality of life for public health surveillance. Public 
Health Reports, 109(5), 665. Retrieved from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1403555/pdf/pubhealthrep00058-
0075.pdf 
Herbert, G., Sutton, E., Burden, S., Lewis, S., Thomas, S., Ness, A., & Atkinson, C. 
(2017). Healthcare professionals’ views of the enhanced recovery after surgery 




Higher health French authority (2017). Indicateurs pour l’Amélioration de la Qualité et 
de la Sécurité des soins. Retrieved from: https://www.has-
sante.fr/upload/docs/application/pdf/2017-10/rapport_mortalite_2017.pdf 
Higgins, B. T., Barlow, D. R., Heagerty, N. E., & Lin, T. J. (2015). Anterior vs. posterior 
approach for total hip arthroplasty, a systematic review and meta-analysis. The 
Journal of Arthroplasty, 30(3), 419-434. doi:10.1016/j.arth.2014.10.020 
Hoaglund, F. T., & Steinbach, L. S. (2001). Primary osteoarthritis of the hip: Etiology 
and epidemiology. Journal of the American Academy of Orthopaedic Surgeons, 
9(5), 320-327. doi:10.5435/00124635-200109000-0000 
Hoekstra, J. C., Goosen, J. H., De Wolf, G. S., & Verheyen, C. C. (2011). Effectiveness 
of multidisciplinary nutritional care on nutritional intake, nutritional status and 
quality of life in patients with hip fractures: A controlled prospective cohort 
study. Clinical Nutrition, 30(4), 455-461. doi:10.1016/j.clnu.2011.01.011 
Huotari, K., Peltola, M., & Jämsen, E. (2015). The incidence of late prosthetic joint 
infections: A registry-based study of 112,708 primary hip and knee replacements. 
Acta Orthopaedica, 86(3), 321-325. doi:10.3109/17453674.2015.1035173 
Jämsen, E., Peltola, M., Eskelinen, A., & Lehto, M. U. (2013). Comorbid diseases as 
predictors of survival of primary total hip and knee replacements: A nationwide 
register-based study of 96,754 operations on patients with primary osteoarthritis. 




Janssen, M. F., Pickard, A. S., Golicki, D., Gudex, C., Niewada, M., Scalone, L., ... & 
Busschbach, J. (2013). Measurement properties of the EQ-5D-5L compared to the 
EQ-5D-3L across eight patient groups: a multi-country study. Quality of Life 
Research, 22(7), 1717-1727. doi:10.1007/s11136-012-0322-4 
Johnson, V. L., & Hunter, D. J. (2014). The epidemiology of osteoarthritis. Best Practice 
& Research Clinical Rheumatology, 28(1), 5-15. doi: 10.1016/j.berh.2014.01.004 
Kannus, P., Parkkari, J., Sievänen, H., Heinonen, A., Vuori, I., & Järvinen, M. (1996). 
Epidemiology of hip fractures. Bone, 18(1), S57-S63. doi:10.1016/8756-
3282(95)00381-9 
Kaplan, R. M., & Bush, J. W. (1982). Health-related quality of life measurement for 
evaluation research and policy analysis. Health Psychology, 1(1), 61-80. doi: 
10.1037/0278-6133.1.1.61 
Kaplan, R. M., Bush, J. W., & Berry, C. C. (1976). Health status: Types of validity and 




Karimi, M., & Brazier, J. (2016). Health, health-related quality of life, and quality of life: 
What is the difference?. Pharmacoeconomics, 34(7), 645-649. 
doi:10.1007/s40273-016-0389-9 
Katsoulis, M., Benetou, V., Karapetyan, T., Feskanich, D., Grodstein, F., 
Pettersson‐Kymmer, U., ... & Schöttker, B. (2017). Excess mortality after hip 
91 
 
fracture in elderly persons from Europe and the USA: The CHANCES Project. 
Journal of Internal Medicine, 281(3), 300-310. doi:10.1111/joim.12586 
Kehlet, H. (2017). Enhanced recovery after surgery for hip and knee arthroplasty: Where 
is the evidence?. British Journal of Anaesthesia, 118(4), 628. 
doi:10.1093/bja/aex058 
Khan, S., Wilson, T., Ahmed, J., Owais, A., & MacFie, J. (2010). Quality of life and 
patient satisfaction with enhanced recovery protocols. Colorectal Disease, 12(12), 
1175-1182. doi:10.1111/j.1463-1318.2009.01997.x 
Kremers, H. M., Larson, D. R., Crowson, C. S., Kremers, W. K., Washington, R. E., 
Steiner, C. A., ... & Berry, D. J. (2015). Prevalence of total hip and knee 
replacement in the United States. The Journal of Bone and Joint Surgery, 
American volume, 97(17), 1386. doi:10.2106/JBJS.N.01141 
Lawton, M. P. (1991). A multidimensional view of quality of life in frail elders. In J.E, 
Birren, J.E. Lubben, J.C. Rowe, & D.E. Deutchman (Eds.), The concept and 
measurement of quality of life in the frail elderly (pp. 3-27). Amsterdam: 
Academic Press Books. doi:10.1016/B978-0-12-101275-5.50005-3 
Liljas, A. E., Brattström, F., Burström, B., Schön, P., & Agerholm, J. (2019). Impact of 
integrated care on patient-related outcomes among older people–A systematic 
review. International Journal of Integrated Care, 19(3). doi:10.5334/ijic.4632 
Lingsma, H. F., Bottle, A., Middleton, S., Kievit, J., Steyerberg, E. W., & Marang-van de 
Mheen, P. J. (2018). Evaluation of hospital outcomes: The relation between 
length-of-stay, readmission, and mortality in a large international administrative 
92 
 
database. BMC Health Services Research, 18(1), 116. doi:10.1186/s12913-018-
2916-1 
Luo, N., Li, M., Chevalier, J., Lloyd, A., & Herdman, M. (2013). A comparison of the 
scaling properties of the English, Spanish, French, and Chinese EQ-5D 
descriptive systems. Quality of Life Research, 22(8), 2237-2243. 
doi:10.1007/S11136-012-0342-0 
Mack, M. J. (2001). Minimally invasive and robotic surgery. Journal of the American 
Medical Association, 285(5), 568-572. doi:10.1001/jama.285.5.568 
MacWilliam, C. H., Yood, M. U., Verner, J. J., McCarthy, B. D., & Ward, R. E. (1996). 
Patient-related risk factors that predict poor outcome after total hip replacement. 
Health Services Research, 31(5), 623-638. Retrieved from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1070145/pdf/hsresearch00043-
0115.pdf 
Magaziner, J., Simonsick, E. M., Kashner, T. M., Hebel, J. R., & Kenzora, J. E. (1989). 
Survival experience of aged hip fracture patients. American Journal of Public 
Health, 79(3), 274-278. doi:10.2105/AJPH.79.3.274 
Majholm, B., Engbaek, J., Bartholdy, J., Oerding, H., Ahlburg, P., Ulrik, A. M., ... & 
Møller, A. M. (2012). Is day surgery safe? A Danish multicentre study of 
morbidity after 57,709 day surgery procedures. Acta Anaesthesiologica 
Scandinavica, 56(3), 323-331. doi:10.1111/j.1399-6576.2011.02631.x 
Mannion, A. F., Nauer, S., Arsoy, D., Impellizzeri, F., & Leunig, M. (2020). The 
association between comorbidity and the risks and early benefits of total hip 
93 
 
replacement for hip osteoarthritis. The Journal of Arthroplasty. 
doi:10.1016/j.arth.2020.04.090  
Mariconda, M., Costa, G. G., Cerbasi, S., Recano, P., Orabona, G., Gambacorta, M., & 
Misasi, M. (2016). Factors predicting mobility and the change in activities of 
daily living after hip fracture: A 1-year prospective cohort study. Journal of 
Orthopaedic Trauma, 30(2), 71-77. doi:10.1097/BOT.0000000000000448 
Mariconda, M., Galasso, O., Costa, G. G., Recano, P., & Cerbasi, S. (2011). Quality of 
life and functionality after total hip arthroplasty: A long-term follow-up study. 
BMC Musculoskeletal Disorders, 12(1). doi:10.1186/1471-2474-12-222 
Marrero, D. G., & Delamater, A. M. (2020). Summary and implications for clinical 
practice and research in adult populations. In A. M. Delamater & A. M. Marrero 
(Eds.) Behavioral diabetes (pp. 507-516). [Miami: Springer. doi:10.1007/978-3-
030-33286-0_32 
Maslow, A. H. (1943). A theory of human motivation. Psychological Review, 50(4), 370-
396. doi:10.1037/h0054346 
McGlynn, E. A., Adams, J. L., & Kerr, E. A. (2016). The quest to improve quality: 
Measurement is necessary but not sufficient. JAMA Internal Medicine, 176(12), 
1790-1791. doi:10.1001/jamainternmed.2016.6233 
Melton III, L. J. (1996). Epidemiology of hip fractures: Implications of the exponential 
increase with age. Bone, 18(3), S121-S125. doi:10.1016/8756-3282(95)00492-0 
Merchea, A., & Larson, D. W. (2018). Enhanced recovery after surgery and future 
directions. Surgical Clinics, 98(6), 1287-1292. doi:10.1016/j.suc.2018.07.014 
94 
 
Mohammed, K., Nolan, M. B., Rajjo, T., Shah, N. D., Prokop, L. J., Varkey, P., & 
Murad, M. H. (2016). Creating a patient-centered health care delivery system: A 
systematic review of health care quality from the patient perspective. American 
Journal of Medical Quality, 31(1), 12-21. doi:10.1177/1062860614545124 
Mortensen, K., Nilsson, M., Slim, K., Schäfer, M., Mariette, C., Braga, M., ... & 
Enhanced Recovery After Surgery (ERAS) Group. (2014). Consensus guidelines 
for enhanced recovery after gastrectomy: Enhanced Recovery After Surgery 
(ERAS Society recommendations. British Journal of Surgery, 101(10), 1209-
1229. doi:10.1002/bjs.9582 
Nadler, A., Pearsall, E. A., Victor, J. C., Aarts, M. A., Okrainec, A., & McLeod, R. S. 
(2014). Understanding surgical residents’ postoperative practices and barriers and 
enablers to the implementation of an Enhanced Recovery After Surgery (ERAS) 
guideline. Journal of Surgical Education, 71(4), 632-638. 
doi:10.1016/j.jsurg.2014.01.014 
Nelson, G., Altman, A. D., Nick, A., Meyer, L. A., Ramirez, P. T., Achtari, C., ... & 
Acheson, N. (2015). Guidelines for pre- and intra-operative care in 
gynecologic/oncology surgery: Enhanced Recovery After Surgery (ERAS) 
Society recommendations–Part I. Gynecologic Oncology, 140(2), 313-322. 
doi:10.1016/j.ygyno.2015.12.019 
Nemes, S., Gordon, M., Rogmark, C., & Rolfson, O. (2014). Projections of total hip 




Nilsdotter, A. K., & Lohmander, L. S. (2002). Age and waiting time as predictors of 
outcome after total hip replacement for osteoarthritis. Rheumatology, 41(11), 
1261-1267. doi:10.1093/rheumatology/41.11.1261 
Nüesch, E., Dieppe, P., Reichenbach, S., Williams, S., Iff, S., & Jüni, P. (2011). All cause 
and disease specific mortality in patients with knee or hip osteoarthritis: 
Population based cohort study. BMJ (Clinical Research ed.), 342, d1165. 
doi:10.1136/bmj.d1165C 
O'Boyle, C. A., McGee, H., Hickey, A., O'Malley, K., & Joyce, C. R. B. (1992). 
Individual quality of life in patients undergoing hip replacement. The Lancet, 
339(8801), 1088-1091. doi:10.1016/0140-6736(92)90673-Q 
Oleson, M., Heading, C., McGlynn, K., & Bistodeau, J. A. (1994). Quality of life in 
long‐stay institutions in England: Nurse and resident perceptions. Journal of 
Advanced Nursing, 20(1), 23-32. doi:10.1046/j.1365-2648.1994.20010023.x 
Palazzo, C., Ferrari, M., Lefevre-Colau, M. M., Nguyen, C., Rannou, F., & Poiraudeau, 
S. (2018). Inefficacité des antibiotiques dans la lombalgie chronique avec 
discopathie active de type Modic 1. Revue du Rhumatisme, 85(3), 306-307. 
doi:10.1016/j.jbspin.2016.08.001 
Palazzo, C., Nguyen, C., Lefevre-Colau, M., Rannou, F., & Poiraudeau, S. (2016). Risk 
factors and burden of ostéoarthritis. Annals of physical and rehabilitation 
medicine, 59(3), 134-138. doi:10.1016/j.rehab02016.01.006  
Patrick, D. L. (2003). Patient-reported outcomes (PROs): An organizing tool for 




Patrick, D. L., Bush, J. W., & Chen, M. M. (1973). Toward an operational definition of 
health. Journal of Health and Social Behavior, 14(1), 6-23. doi:10.2307/2136932 
Peeters, C. M., Visser, E., Van de Ree, C. L., Gosens, T., Den Oudsten, B. L., & De 
Vries, J. (2016). Quality of life after hip fracture in the elderly: A systematic 
literature review. Injury, 47(7), 1369-1382. doi:10.1016/j.injury.2016.04.018 
Peter, W. F., Dekker, J., Tilbury, C., Tordoir, R. L., Verdegaal, S. H. M., Onstenk, R., ... 
& Nelissen, R. G. H. H. (2015). The association between comorbidities and pain, 
physical function and quality of life following hip and knee arthroplasty. 
Rheumatology International, 35(7), 1233-1241. doi:10.1007/s00296-015-3211-7 
Popa, M. A., Goldberg, V. M., & Wera, G. D. (2017). Osteoarthritis of the hip. In J.C. 
McCarthy, P.C. Noble, & R.N. Villar (Eds.), Hip joint restoration (pp. 159-167). 
New York: Springer. doi:10.1007/978-1-4614-0694-5_14 
Proudfoot, S., Bennett, B., Duff, S., & Palmer, J. (2017). Implementation and effects of 
enhanced recovery after surgery for hip and knee replacements and fractured neck 
of femur in New Zealand orthopaedic services. New Zealand Medical Journal, 
130(1455), 77-90. Retrieved from: https://assets-global.website-
files.com/5e332a62c703f653182faf47/5e332a62c703f682ee2fcf98_Proudfoot%2
0FINAL.pdf 
Putman, S., Girier, N., Girard, J., Pasquier, G., Migaud, H., & Chazard, E. (2017). 
Épidémiologie des prothèses de hanche en France: analyse de la base nationale du 




Ramkumar, P. N., Navarro, S. M., Frankel, W. C., Haeberle, H. S., Delanois, R. E., & 
Mont, M. A. (2018). Evidence-based thresholds for the volume and length of stay 
relationship in total hip arthroplasty: Outcomes and economies of scale. The 
Journal of Arthroplasty, 33(7), 2031-2037. doi:10.1016/j.arth.2018.01.059 
Rapp, K., Büchele, G., Dreinhöfer, K., Bücking, B., Becker, C., & Benzinger, P. (2019). 
Epidemiology of hip fractures. Zeitschrift für Gerontologie und Geriatrie, 52(1), 
10-16. doi:10.1007/s00391-018-1382-z 
Rogers, L. J., Bleetman, D., Messenger, D. E., Joshi, N. A., Wood, L., Rasburn, N. J., & 
Batchelor, T. J. (2018). The impact of enhanced recovery after surgery (ERAS) 
protocol compliance on morbidity from resection for primary lung cancer. The 
Journal of Thoracic and Cardiovascular Surgery, 155(4), 1843-1852. 
doi:10.1016/j.jtcvs.2017.10.151 
Ryan, T., Enderby, P., & Rigby, A. S. (2006). A randomized controlled trial to evaluate 
intensity of community-based rehabilitation provision following stroke or hip 
fracture in old age. Clinical Rehabilitation, 20(2), 123-131. 
doi:10.1191/0269215506cr933oa  
Savaridas, T., Serrano-Pedraza, I., Khan, S. K., Martin, K., Malviya, A., & Reed, M. R. 
(2013). Reduced medium-term mortality following primary total hip and knee 
arthroplasty with an enhanced recovery program: A study of 4,500 consecutive 




Sawatzky, B., Jones, T., Miller, R., & Noureai, H. (2019). The relationship between joint 
surgery and quality of life in adults with arthrogryposis: An international study. 
American Journal of Medical Genetics Part C: Seminars in Medical 
Genetics, 181( 3), 469-473. doi:10.1002/ajmg.c.31720 
Schmal, H., Holsgaard-Larsen, A., Izadpanah, K., Brønd, J. C., Madsen, C. F., & 
Lauritsen, J. (2018). Validation of activity tracking procedures in elderly patients 
after operative treatment of proximal femur fractures. Rehabilitation Research 
and Practice, 2018. doi:10.1155/2018/3521271 
Sibia, U. S., MacDonald, J. H., & King, P. J. (2016). Predictors of hospital length of stay 
in an enhanced recovery after surgery program for primary total hip arthroplasty. 
The Journal of Arthroplasty, 31(10), 2119-2123. doi:10.1016/j.arth.2016.02.060 
Smith, S. G., Jackson, S. E., Kobayashi, L. C., & Steptoe, A. (2018). Social isolation, 
health literacy, and mortality risk: Findings from the English Longitudinal Study 
of Ageing. Health Psychology, 37(2), 160. doi:10.1037/hea0000541 
Soffin, E. M., & YaDeau, J. T. (2016). Enhanced recovery after surgery for primary hip 
and knee arthroplasty: A review of the evidence. British Journal of Anaesthesia, 
117(3), 62-72. doi:10.1093/bja/aew362 
Stowers, M. D., Manuopangai, L., Hill, A. G., Gray, J. R., Coleman, B., & Munro, J. T. 
(2016). Enhanced recovery after surgery in elective hip and knee arthroplasty 
reduces length of hospital stay. ANZ Journal of Surgery, 86(6), 475-479. 
doi:10.1111/ans.13538 
Talboys, R., Mak, M., Modi, N., Fanous, N., & Cutts, S. (2016). Enhanced recovery 
99 
 
program reduces opiate consumption in hip hemiarthroplasty. European Journal 
of Orthopaedic Surgery & Traumatology, 26(2), 177-181. doi:10.1007/s00590-
015-1722-2 
Tan, N. L. T., Hunt, J. L., & Gwini, S. M. (2018). Does implementation of an enhanced 
recovery after surgery program for hip replacement improve quality of recovery 
in an Australian private hospital: A quality improvement study. BMC 
Anesthesiology, 18(1), 64. doi:10.1186/s12871-018-0525-5 
Taraldsen, K., Thingstad, P., Sletvold, O., Saltvedt, I., Lydersen, S., Granat, M. H., ... & 
Helbostad, J. L. (2015). The long-term effect of being treated in a geriatric ward 
compared to an orthopaedic ward on six measures of free-living physical behavior 
4 and 12 months after a hip fracture–a randomised controlled trial. BMC 
Geriatrics, 15(1), 160. doi:10.1186/s12877-015-0153-6 
Tidermark, J., Ponzer, S., Svensson, O., Söderqvist, A., & Törnkvist, H. (2003). Internal 
fixation compared with total hip replacement for displaced femoral neck fractures 
in the elderly: A randomised, controlled trial. The Journal of Bone and Joint 
Surgery, British volume, 85(3), 380-388. doi:10.1302/0301-620X.85B3.13609 
Towheed, T. E., & Hochberg, M. C. (1996). Health-related quality of life after total hip 
replacement. Seminars in Arthritis and Rheumatism, 26(1), 483-491. 
doi:10.1016/S0049-0172(96)80029-1 
United Nations, Department of Economic and Social Affairs. (2017). World population 





Ventegodt, S. (2003). The life mission theory: A theory for a consciousness-based 
medicine. International Journal of Adolescent Medicine and Health, 15(1), 89-91. 
doi:10.1515/IJAMH.2003.15.1.89 
Ventegodt, S., Merrick, J., & Andersen, N. J. (2003a). Measurement of quality of life III. 
From the IQOL theory to the global, generic SEQOL questionnaire. The Scientific 
World Journal, 3, 972-991. doi:10.1100/tsw.2003.77 
Ventegodt, S., Merrick, J., & Andersen, N. J. (2003b). Quality of life theory III. Maslow 
revisited. The Scientific World Journal, 3, 1050-1057. doi:10.1100/tsw.2003.84 
Ventegodt, S., Merrick, J., & Andersen, N. J. (2003c). Quality of life theory I. The IQOL 
theory: An integrative theory of the global quality of life concept. The Scientific 
World Journal, 3, 1030-1040. http://dx.doi.org/10.1100/tsw.2003.82 
Von Bonsdorff, M., Rantanen, T., Laukkanen, P., Suutama, T., & Heikkinen, E. (2006). 
Mobility limitations and cognitive deficits as predictors of institutionalization 
among community-dwelling older people. Gerontology, 52(6), 359-365. 
doi:10.1159/000094985 
Wainwright, T. W., & Burgess, L. C. (2018). To what extent do current total hip and knee 
replacement patient information resources adhere to enhanced recovery after 
surgery principles?. Physiotherapy, 104(3), 327-337. 
doi:10.1016/j.physio.2018.05.002 
Wainwright, T. W., Immins, T., Antonis, J. H., Taylor, H., & Middleton, R. G. (2017). 
Can the introduction of enhanced recovery after surgery (ERAS) reduce the 
101 
 
variation in length of stay after total ankle replacement surgery?. Foot and Ankle 
Surgery, 25(3), 294-297. doi:10.1016/j.fas.2017.12.005   
Wainwright, T. W., Wang, M. Y., Immins, T., & Middleton, R. G. (2018). Enhanced 
recovery after surgery (ERAS)–Concepts, components, and application to spine 
surgery. Seminars in Spine Surgery, 30(2), 104-110. 
doi:10.1053/j.semss.2017.11.005 
Wainwright, T., Immins, T., & Middleton, R. (2016). What is the role of occupational 
therapy in an enhanced recovery after surgery (ERAS) protocol?. Clinical 
Nutrition ESPEN, 12. doi:10.1016/j.clnesp.2016.02.089 
Wainwright, T., Pollalis, A., Immins, T., & Middleton, R. (2016). How long before 
routine next-day discharge for primary hip and knee replacement patients in the 
United Kingdom?. Clinical Nutrition ESPEN, 12. 
doi:10.1016/j.clnesp.2016.02.004 
Wallace, E., & Murphy, N. (2019). Discussing life expectancy with older patients: 
Prediction and patient preferences. American Family Physician, 100(5), 265-266. 
Retrieved from: https://www.aafp.org/afp/2019/0901/p265.pdf  
Wilmore, D. W., & Kehlet, H. (2001). Management of patients in fast track surgery. 
BMJ, 322(7284), 473-476. doi:10.1136/bmj.322.7284.473   
World Health Organization, Ageing, & Life Course Unit. (2008). WHO global report on 
falls prevention in older age. World Health Organization. Retrieved from : 
https://www.who.int/ageing/publications/Falls_prevention7March.pdf 




Zidén, L., Kreuter, M., & Frändin, K. (2010). Long-term effects of home rehabilitation 
after hip fracture–1-year follow-up of functioning, balance confidence, and 
health-related quality of life in elderly people. Disability and Rehabilitation, 
32(1), 18-32. doi:10.3109/09638280902980910 
Zywiel, M. G., Prabhu, A., Perruccio, A. V., & Gandhi, R. (2014). The influence of 
anesthesia and pain management on cognitive dysfunction after joint arthroplasty: 





Appendix A: Power Analysis and Sample Size Estimation for Paired t-Test 
 
t tests - Means: Difference between two dependent means (matched pairs) 
Analysis: A priori: Compute required sample size  
Input: Tail(s) = Two 
 Effect size dz = 0.5 
 α err prob = 0.05 
 Power (1-β err prob) = 0.95 
Output: Non centrality parameter δ = 3.6742346 
 Critical t = 2.0057460 
 Df = 53 
 Total sample size = 54 



















Appendix B: EuroQol Authorisation Letter 
 
Dear Mr. Patrick SERVAT, 
Thank you for your registration. 
The study / project titled "Quality of life in patient undergone hip replacement surgery 
with or without an enhanced recovery program" you registered fulfils the conditions 
for you to use the requested version(s) free of charge. 
Below you find our Terms of Use. We will provide you with the requested versions 
free of charge once we have received your agreement with our Terms of Use. You 
can indicate your agreement by pressing the green “Agree” button below. If you do 
not agree, please press “Disagree”. 
If you have any questions please contact us by sending an email to 
userinformationservice@euroqol.org. 





EuroQol Research Foundation  
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Appendix C: EQ-5D-5L Instrument 
Under each heading, please check the ONE box that best describes your health TODAY. 
MOBILITY  
I have no problems walking ❑ 
I have slight problems walking ❑ 
I have moderate problems walking ❑ 
I have severe problems walking ❑ 
I am unable to walk ❑ 
SELF-CARE  
I have no problems washing or dressing myself ❑ 
I have slight problems washing or dressing myself ❑ 
I have moderate problems washing or dressing myself ❑ 
I have severe problems washing or dressing myself ❑ 
I am unable to wash or dress myself ❑ 
USUAL ACTIVITIES (e.g. work, study, housework, family or leisure 
activities)  
I have no problems doing my usual activities ❑ 
I have slight problems doing my usual activities ❑ 
I have moderate problems doing my usual activities ❑ 
I have severe problems doing my usual activities ❑ 
I am unable to do my usual activities ❑ 
PAIN / DISCOMFORT  
I have no pain or discomfort ❑ 
I have slight pain or discomfort ❑ 
I have moderate pain or discomfort ❑ 
I have severe pain or discomfort ❑ 
I have extreme pain or discomfort ❑ 
ANXIETY / DEPRESSION  
I am not anxious or depressed ❑ 
I am slightly anxious or depressed ❑ 
I am moderately anxious or depressed ❑ 
I am severely anxious or depressed ❑ 





The worst health 





• We would like to know how good or bad your health is TODAY. 
• This scale is numbered from 0 to 100. 
• 100 means the best health you can imagine. 
0 means the worst health you can imagine. 
• Mark an X on the scale to indicate how your health is TODAY. 

































Appendix D: Consent of Secondary Data Access 
DATA USE AGREEMENT 
 
This Data Use Agreement (“Agreement”), effective as of 3 November 2019 
(“Effective Date”), is entered into by and between SERVAT Patrick (“Data Recipient”) 
and Trappes Hospital (“Data Provider”).  The purpose of this Agreement is to provide 
Data Recipient with access to a Limited Data Set (“LDS”) for use in research in accord 
with the HIPAA and FERPA Regulations.   
 
1. Definitions.  Unless otherwise specified in this Agreement, all capitalized terms used 
in this Agreement not otherwise defined have the meaning established for purposes of 
the “HIPAA Regulations” codified at Title 45 parts 160 through 164 of the United 
States Code of Federal Regulations, as amended from time to time. 
2. Preparation of the LDS.  Data Provider shall prepare and furnish to Data Recipient a 
LDS in accord with any applicable HIPAA or FERPA Regulations  
Data Fields in the LDS.  No direct identifiers such as names may be included in the 
Limited Data Set (LDS). The researcher will also not name the organization in the 
doctoral project report that is published in Proquest. In preparing the LDS, Data Provider 
or designee shall include the data fields specified as follows, which are the minimum 
necessary to accomplish the research:  
 
The hospital Trappes represented by Dr Denis Prevot (Head physician and information 
and medical records department director) approves the release of a Microsoft Excel Sheet 
containing the following information to the student Patrick SERVAT in order to use the 
data in his research for obtaining a Ph.d. in public health.  
 
The Microsoft excel file will have the following information: 
 
• Case number 
• The gender of the patient 
• The age of the patient 
• The type of the intervention (ERAS or traditional) 
• The EQ-5D-5L and EQ- VAS before surgery 
• The EQ-5D-5L and EQ-VAS after surgery 
• The length of stay of the patient in the hospital 
• The health complications during the hospitalization 
 
The Microsoft excel sheet will contain data for 250 cases.  




The data set is in French it is up to the student to ensure it translation to English, as his 
dissertation is in English. The hospital is not responsible for translation costs.  
 
We require from the student that he do not state the hospital name in the research but 
refer to it using the geographic region of “a hospital in the Yvelines” or something 
similar.  
 
We require that the student uses his university IRB to approve his research.  
No hospital internal ethical procedures are required because the data given to the student 
are anonymous, the student will not be able to know who the participants are, the student 
will not access the patients.  
 
The student should not sell or use the findings of his research in any kind for his own 
financial interest. However, the student can share the findings of his research to however 
he seems fits for free.  
 
The student is a French Licensed nurse and is allowed by the French public health rules 
and regulations to run independent research under the French regulation and the Nurses 
order.  
We have verified Mr SERVAT Patrick holds a nursing degree and is registered under the 
number 916763527, and his nurses order number is 2423658.  
 
3. Responsibilities of Data Recipient.  Data Recipient agrees to: 
a) Use or disclose the LDS only as permitted by this Agreement or as required by 
law; 
b) Use appropriate safeguards to prevent use or disclosure of the LDS other than as 
permitted by this Agreement or required by law; 
c) Report to Data Provider any use or disclosure of the LDS of which it becomes 
aware that is not permitted by this Agreement or required by law; 
d) Require any of its subcontractors or agents that receive or have access to the LDS 
to agree to the same restrictions and conditions on the use and/or disclosure of the 
LDS that apply to Data Recipient under this Agreement; and 
e) Not use the information in the LDS to identify or contact the individuals who are 
data subjects.  
4. Permitted Uses and Disclosures of the LDS.  Data Recipient may use and/or 
disclose the LDS for its research activities only.   
5. Term and Termination. 
a) Term.  The term of this Agreement shall commence as of the Effective Date and 
shall continue for so long as Data Recipient retains the LDS, unless sooner 
terminated as set forth in this Agreement. 
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b) Termination by Data Recipient.  Data Recipient may terminate this agreement at 
any time by notifying the Data Provider and returning or destroying the LDS.   
c) Termination by Data Provider.  Data Provider may terminate this agreement at 
any time by providing thirty (30) days prior written notice to Data Recipient.   
d) For Breach.  Data Provider shall provide written notice to Data Recipient within 
ten (10) days of any determination that Data Recipient has breached a material 
term of this Agreement.  Data Provider shall afford Data Recipient an opportunity 
to cure said alleged material breach upon mutually agreeable terms.  Failure to 
agree on mutually agreeable terms for cure within thirty (30) days shall be 
grounds for the immediate termination of this Agreement by Data Provider. 
e) Effect of Termination.  Sections 1, 4, 5, 6(e) and 7 of this Agreement shall survive 
any termination of this Agreement under subsections c or d.   
6. Miscellaneous. 
a) Change in Law.  The parties agree to negotiate in good faith to amend this 
Agreement to comport with changes in federal law that materially alter either or 
both parties’ obligations under this Agreement.  Provided however, that if the 
parties are unable to agree to mutually acceptable amendment(s) by the 
compliance date of the change in applicable law or regulations, either Party may 
terminate this Agreement as provided in section 6. 
b) Construction of Terms.  The terms of this Agreement shall be construed to give 
effect to applicable federal interpretative guidance regarding the HIPAA 
Regulations. 
c) No Third Party Beneficiaries.  Nothing in this Agreement shall confer upon any 
person other than the parties and their respective successors or assigns, any rights, 
remedies, obligations, or liabilities whatsoever. 
d) Counterparts.  This Agreement may be executed in one or more counterparts, each 
of which shall be deemed an original, but all of which together shall constitute 
one and the same instrument. 
e) Headings.  The headings and other captions in this Agreement are for 
convenience and reference only and shall not be used in interpreting, construing 
or enforcing any of the provisions of this Agreement. 
IN WITNESS WHEREOF, each of the undersigned has caused this Agreement to be duly 
executed in its name and on its behalf. 
 
 
